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1998 ANNUAL REMEDIAL ACTION
GROUND-WATER MONITORING REPORT
ORMET CORPORATION SUPERFUND SITE

HANNIBAL, OHIO

BACKGROUND/INTRODUCTION

Under the terms of a Consent Decree entered on December 18, 1995 between the United
States Environmental Protection Agency (USEPA) and the Ormet Primary Aluminum Corporation
for the Ormet Corporation Superfund Site, Ormet has undertaken Remedial Action (RA) at the site

consisting of the following:

. Containment of the plume in the alluvial aquifer through continued pumping of the
interceptor wells and Ormet Ranney well and treatment of ground water pumped by
the interceptor wells using ferrous salt precipitation;

. Installation and operation of a soil flushing system in the Former Spent Potliner
Storage Area (FSPSA);
. Capping of the former CMSD with a multi-layer cap, including construction of a

TSCA-compliant cell within the CMSD for disposal of backwater area sediment
containing PCBs;

. Installation of a drain system around the toe of the former CMSD to collect seeps,
with treatment of the collected seep water using activated carbon followed by

treatment at the ground-water treatment plant;

. Excavation of carbon material from the former carbon runoff and deposition area and
disposal of the material in the former Construction Material Scrap Dump (CMSD);

. Excavation of sediment from the former Outfall 004 backwater area and disposal of
the sediment in the CMSD; and
. Relocation of the Outfall 004 channel.

Areas of the site that were subject to remedial action are shown in Figure 1.
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Remedial construction was initiated in April 1997 and was certified as being complete in
August 1998. During the period from August1998 through October 1998, the FSPSA soil flushing
system was operated on a trial basis, with flushing occurring for a period of approximately three
hours per day. Beginning in the spring of 1999, full operation of the soil flushing system is
anticipated (i.e., flushing for eight hours per day).

As specified in the Statement of Work (SOW) attached to the Consent Decree, Ormet began
a program of routine ground-water monitoring in conjunction with the completion of remedial
construction. The purpose of ground-water monitoring is to document/evaluate changes in ground-
water conditions beneath the site associated with the remedial actions. To provide a baseline
characterization of ground-water conditions immediately prior to remedial activities, a sitewide
ground-water monitoring event was conducted during May 5 to 9, 1997. Routine ground-water
monitoring was initiated in May 1998. Ground- water monitoring activities have been conducted in
accordance with the Remedial Action Ground-Water Monitoring Plan (Revision 1 - April 28, 1997),
which was submitted to the USEPA during Remedial Design.

HydroSystems Management, Inc.



SUMMARY OF GROUND-WATER MONITORING PROGRAM

The current system of ground-water monitoring wells and piezometers at the Ormet site is
shown in Figure 1. Under the RA Ground-Water Monitoring Plan, monitoring is to be conducted
three times per year (approximately once every four months), beginning no later than four months
following completion of remedial construction. In 1998, two ground-water monitoring events were

conducted, during May 4 to 8 and August 31 to September 1.

Each monitoring event included measurement of water-level elevations at all MW- and TH-
series monitoring wells, PPB-series piezometers monitoring the alluvial aquifer, and at the Ohio
River pool measuring point RP-1. Water-level elevation data collected in conjunction with the
baseline monitoring event (May 1997) and the 1998 monitoring events are provided in Tables 1, 2,

and 3, respectively.

During each monitoring event, ground-water samples were collected from the following wells

located within and downgradient of the FSPSA:

MW -2 MW -31
MW -5 MW - 32
MW - 16 MW - 35
MW - 18 MW - 36
MW -28 MW - 37

Each monitoring event also included sampling of monitoring well MW - 12, located immediately
downgradient of the CMSD. These wells were identified in the RA Ground-Water Monitoring Plan

as Points of Compliance, as required under Section I1.6. of the Consent Decree SOW.

The RA Ground-Water Monitoring Plan specifies that one monitoring event each year is to

be an expanded monitoring event which includes sampling of selected wells not hydraulically
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downgradient from any of the potential source areas at the site (i.e., background wells) and additional

wells located within the plume outside of the FSPSA. These wells include the following:

MW-1 MW-298 & D

MW-7 (background) MW-30

MW-8 MW-34S & D
MW-10 MW-39S & D
MW-11 MW-40S & D
MW-15 MW-41 (background)
MW-17 MW-428 & D

MW-19 (background)

Water Sampling Log forms for the May 1997 baseline monitoring event and for each of the routine

monitoring events conducted during 1998 are provided in Appendix A.

The primary purpose of the annual expanded monitoring event is to collect data to facilitate
preparation of plume isopleth maps. Based on the isopleth maps, estimates of contaminant mass-in-
place and the total area of the aquifer exceeding cleanup goals for selected indicator parameters were
made and compared with estimates based on historical monitoring results as a means of assessing
the progress of the remediation program. The expanded monitoring event to characterize baseline
conditions at the start of remedial construction in 1997, and the expanded monitoring event for 1998
were both conducted in May to enable more direct comparison of the associated estimates of

contaminant mass-in-place and aquifer area exceeding cleanup goals.

Ground-water samples from all monitoring wells were analyzed for constituents for which
cleanup goals were specified in the Record of Decision (ROD) for the site; i.e., arsenic, beryllium,
cyanide, manganese, vanadium, and fluoride. Samples were also analyzed for pH, specific
conductance, and sodium, which are additional indicators of the plume in the alluvial aquifer.

Terachlorothene (PCE) was analyzed in samples from the MW-2, MW-5, MW-18, MW-30, and

HydroSystems Management, Inc.
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MW-31 monitoring wells, in which PCE was detected during the Remedial Investigation (RI).
Ground-water analyses were performed by Kemron Environmental Services, Inc. (Kemron) of
Marietta, OH. Kemron also providéd analyﬁcal services duriﬁg the RI, for treatability testing
performed during Remedial Design, and during remedial construction. Methods used by Kemron

to analyze ground-water samples from the RA monitoring events were as shown below.

Ground-Water Reporting

Analytical Parameter Analytical Method Clean-Up Goal (ug/L) Limit (ug/L)
Arsenic SW846/6010A-trace ICP 10* 4
Beryllium SW846/6010A-trace ICP 4 0.5
Manganese SW846/6010A 230* 10
Vanadium SW846/6010A 260 10
Cyanide (total) SW846/9010A N/A 10
Cyanide (amenable) SW846/9010A 200 10
Fluoride EPA 340.2 4000 100
Tetrachloroethene SW846/8260A 5 5

pH EPA 150.1 N/A N/A
Specific Conductance EPA 120.1 N/A N/A
Sodium SW846/6010A N/A 500

N/A - Not Applicable

* - Final determination of cleanup goals for arsenic and manganese are pending. The USEPA and Ormet negotiated a Consent
Decree and associated Statement of Work for implementation of the ROD. Because arsenic and manganese are common
ground-water constituents in the Ohio River Valley and can occur naturally at concentrations above the cleanup goals
presented in the ROD, the SOW specified that as part of the remedial Design process, Ormet would conduct a statistical
evaluation to determine background levels of arsenic and manganese in the alluvial aquifer. The resulting background
levels would then be considered for use as cleanup goals in place of the levels presented in the ROD. The results of the
statistical analyses, which were presented to USEPA in the August 28, 1996 HydroSystems Management, Inc. report titled,
“Statistical Analyses of Background Levels of Manganese and Arsenic in Ground Water”, indicated background levels of
40 ug/L for arsenic and 9,780 ug/L for manganese.

Laboratory analytical reports for the May 1997 baseline monitoring event and for the two monitoring
events conducted during 1998 are provided in Appendix B. The analytical results are summarized

in Table 4. For purposes of comparison, Table 4 also includes available historical results for the
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parameters and wells being monitored. Analytical results for the 1998 monitoring events were
validated by applying principles and concepts of the USEPA National Functional Guidelines. A data
validation summary report is provided in Appendix C.

HydroSystems Management, Inc.



RESULTS OF 1997/1998 REMEDIAL ACTION GROUND-WATER MONITORING

GROUND-WATER FLOW

Water-level elevation data collected during the baseline monitoring event and the 1998
monitoring events (Tables 1 through 3) were used to construct the water table contour maps shown
in Figures 2, 3, and 4. The ground-water elevation contours and associated ground-water flow
patterns shown in Figures 2 through 4 are consistent with those previously mapped, indicating that
the ground-water pumping component of the site remedy is effective in containing the plume in the
alluvial aquifer beneath the Ormet Reduction Mill property and extracting contaminated ground
water for treatment at Ormet’s ground-water treatment plant. Ground-water flow in the alluvial
aquifer is generally from northeast to southwest, toward the Ormet Reduction Mill Ranney well and
interceptor wells. Current pumping maintains the water table at an elevation that is below the pool
elevation of the Ohio River and a hydraulic potential does not exist for the natural discharge of
ground water from the alluvial aquifer to the Ohio River along the river/plant boundary. The ground-
water elevation contour map for the September 1998 monitoring event (Figure 4), indicates that the
part-time operation of the FSPSA soil flushing system had no discernable effect on ground-water

flow patterns beneath that area of the site.

Pumping by the Ormet Reduction Mill Ranney well and the Ormet Rolling Mill Ranney well
(located approximately 2000 feet west of the Reduction Mill Ranney well) have created large cones
of influence around each pumping center, which converge to form a gently rounded ground-water
divide that is situated roughly parallel to and west of the fenceline separating the two plants. A
ground-water divide is hydraulically a high point, or ridge, in the surface of the water table. The
ground-water divide creates a hydraulic barrier, such that ground water on the west side of the divide
flows toward the Rolling Mill Ranney well, and ground water on the east side flows toward the
Reduction Mill Ranney well and interceptor well. By this condition, a hydraulic potential does not

exist for ground water beneath the Reduction Mill to flow toward the Rolling Mill Ranney well.
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GROUND-WATER QUALITY

Time vs. Concentration Trends

To evaluate changes in plume concentrations within the alluvial aquifer beneath the Ormet
site, concentration versus time graphs were prepared for each monitoring parameter for which a
cleanup goal was established in the ROD, with each parameter being graphed separately for each of
the compliance point wells identified in the RA Ground-Water Monitoring Plan (see Appendix D).
Analytical results for sodium have also been graphed, because it is an additional indicator of overall
water quality in the plume. The graphs show the analytical results for the May 1997 and May and
September 1998 monitoring events, along with other historical data. Summaries of time versus
concentration trends and comparisons of the latest reported concentrations versus cleanup goals or

background concentrations for the compliance wells are provided in the following tables.
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SUMMARY OF TIME VS. CONCENTRATION TRENDS

AMEN.

CN As Be Mn V
Wells within FSPSA
MW - 32 - I -~ I --
MW - 35 i ! - f -
MW - 36 - I - f --
MW - 37 - ) - | -
Downgradient Edge of FSPSA
MW - 16 f { - it -
MW - 18 4 - - -- I
MW -28 ! - - - -
MW - 31 -- -- f I f
Mid - Plant Area
MW -2 I I - -1 l
MW -5 ! l - l -

Downgradient of CMSD
MW -12 - - - i -

Amen. CN - Amenable Cyanide; As - Arsenic; Be - Beryllium; Mn - Manganese; V - Vanadium
F - Fluoride; Na - Sodium
I - Trend of increasing concentration. | - Trend of decreasing concentration. -- No apparent trend.

Combinations of symbols indicate changes in trends.

HydroSystems Management, Inc.
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COMPARISON OF LATEST REPORTED CONCENTRATION
VERSUS CLEANUP GOALS/BACKGROUND

AMEN.

CN As Be Mn V F
Wells within FSPSA
MW - 32 * * + *
MW - 35 * * + *
MW -36 * * + *
MW - 37 + * + *
Downgradient Edge of FSPSA
MW - 16 * * + *
MW - 18 * * + * *
MW - 28 * * * * *
MW - 31 * ¥ i *
Mid-Plant Area
MW -2 * + #
MW -5 * * * * *
Downgradient of CMSD
MW - 12 * * * + * *

Amen. CN - Amenable Cyanide; As - Arsenic; Be - Beryllium; Mn - Manganese; V - Vanadium; F - Fluoride
* - Latest result below ROD Cleanup Goal.

+ - Latest result above Cleanup Goal, but below background.

-+ - Latest result above background, but below MCL.

HydroSystems Management, Inc.
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Discussions of the time versus concentrations trends for each parameter for which a cleanup goal has

been established are provided in the following sections.

Cyanide (Amenable to Chlorination)

The cleanup goal for cyanide established in the ROD (0.2 mg/L) is the Safe Drinking Water
Act Maximum Contaminant Level (MCL) for cyanide amenable to chlorination. Cyanide amenable
to chlorination is that portion of total cyanide which is weakly bound in cyanide complexes or is in
the form of free (non—domplexed) cyanide. Cyanide amenable to chlorination is a more reactive
form of cyanide than the more strongly bound metal-cyanide complexes (e.g., iron cyanide). The
form of cyanide occurring in the ground water beneath the Ormet site appears to be predominantly
the stable cyanide complexes, which exhibit relatively low toxicity. This interpretation is supported
by the relative concentrations of total versus amenable or free cyanide reported in ground-water
samples from the site; i.e., the concentration of amenable or free cyanide is typically much lower
than the total cyanide concentration in a sample. As discussed later in the report, the area of the
alluvial aquifer containing concentrations of amenable cyanide above the cleanup goal is much

smaller than the area of aquifer containing total cyanide at levels above 0.2 mg/L.

Analyses for amenable cyanide tend to be subject to a higher degree of variability than other
plume indicators, such as total cyanide and fluoride. Consequently, concentration versus time graphs
for amenable cyanide are somewhat erratic and exhibit less consistent trends. For this reason, the
long-term concentration trends for amenable cyanide at a given monitoring well are more

significance than fluctuations observed from one monitoring event to the next.

Concentration versus time graphs for amenable cyanide are presented in Appendix D-1. At
six of the eleven compliance point wells, the most recently reported amenable cyanide concentration
was below the clean-up goal of 0.2 mg/L. Atthree of the wells (MW-2, MW-18, MW-28) amenable
cyanide concentrations show a downward trend relative to historical data. Attwo ofthe wells (MW-

16 and, recently, MW-35), amenable cyanide concentrations exhibit an upward trend.

HydroSystems Management, Inc.
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Fluoride

Of the main plume indicators, fluoride is less prone to analytical variability than cyanide,
and potentially a more reliable indicator of changes in overall plume quality. Concentration versus

time graphs for fluoride for each of the compliance wells are provided in Appendix D-2.

The most recent result for fluoride was below the cleanup goal of 4 mg/L at two of the eleven
compliance point wells, MW-12 and MW-28, and a downward concentration trend was observed
at eight of the compliance wells MW-2, MW-5, MW-12, MW-16, MW-18, MW-32, MW-35, and
MW-37). The only compliance well in which the concentration of fluoride appears to be increasing

is MW-36.
Arsenic

Concentration versus time graphs for arsenic for each of the compliance point wells are
provided in Appendix D- 3. At six of the eleven compliance point wells, MW-2, MW-5, MW-16,
MW-32, MW-35, and MW-37, the concentrations of arsenic reported during recent sampling events
are substantially lower than levels reported during the Phase I RI. For three of these wells (MW-32,
MW-35, MW-37), the data exhibit a continuing downward trend. Data for the MW-36 well show

an increasing trend.

As discussed earlier in this report, the final cleanup goal for arsenic is pending. In the ROD,
the cleanup goal for arsenic was set at 0.010 mg/L.. The MCL for arsenic is 0.050 mg/L. Because
arsenic is a common constituent of ground water in the Ohio River Valley for which naturally-
occurring concentrations can exceed the cleanup goal presented in the ROD, the SOW specified that
as part of the Remedial Design process, Ormet would conduct a statistical evaluation to determine
the background level of arsenic in the alluvial aquifer. The resulting background level would then
be considered for use as the cleanup goal in place of the level presented in the ROD. The results of

the statistical analyses, which were presented to USEPA in the August 28, 1996 HydroSystems
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Management, Inc. report titled, “Statistical Analyses of Background Levels of Manganese and
Arsenic in Ground Water”, indicated a background level of 40 ug/L for arsenic. At six of the
compliance wells MW-5, MW-12, MW-16, MW-28, MW-32, MW-35), the most recent results are
below the 0.010 mg/L cleanup goal presented in the ROD; at MW-37, the most recent result is below
the background value of 0.040 mg/L; and, at MW-31, the most recent result is below the MCL of
0.050 mg/L.

Beryllium

Concentration versus time graphs for beryllium are provided in Appendix D-4. The cleanup
goal for beryllium established in the ROD was the MCL, 0.004 mg/L.. Beryllium was reported above
the MCL only in samples collected during the Phase I RI (June/July 1988) and only at two wells:
MW-18 and MW-37. Since the Phase I RI, beryllium has been consistently below the MCL in all
samples analyzed, including samples from all of the compliance point monitoring wells during the
May 1997 baseline monitoring event and the May and September 1998 routine monitoring events.
At the MW-31 well, data for the past four sampling events show an increasing trend, but the most

recent value (0.0014 mg/L) is still below the MCL.

Manganese

Concentration versus time graphs for manganese are provided in Appendix D-5. Analytical
results for manganese exhibit a decreasing trend for three of the compliance wells, MW-2, MW-5,
and MW-37. Manganese results for MW-12 show a slight increasing trend. At MW-16, MW-32,
MW-35, and MW-36, and possibly MW-3 1, manganese levels show an increasing trend during more

recent monitoring events.
As discussed for arsenic, the final cleanup goal for manganese is pending. In the ROD, the

cleanup goal for manganese was set at 0.230 rrig/L. Because manganese is a common constituent

of ground-water in the Ohio River Valley for which naturally-occurring concentrations can be well

HydroSystems Management, Inc.
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above the cleanup goal presented in the ROD, the SOW specified that as part of the remedial Design
process, Ormet would conduct a statistical evaluation to determine the background level of
manganese in the alluvial aquifer. The resulting background level would then be considered for use
as the cleanup goal in place of the level presented in the ROD. The results of the statistical analyses,
which were presented to USEPA in the August 28, 1996 HydroSystems Management, Inc. report
titled, “Statistical Analyses of Background Levels of Manganese and Arsenic in Ground Water”,

indicated a background level of 9,780 ug/L for manganese.

At MW-5 and MW-28, the most recent results for manganese are below the 0.230 mg/L
cleanup goal presented in the ROD. Manganese concentrations were below the background level
in all of the compliance wells during the May 1997 baseline sampling event and during each of the

1998 monitoring events.

Vanadium

Concentration versus time graphs for vanadium are provided in Appendix D-6. The cleanup
goal for vanadium established in the ROD was 0.260 mg/L. As with beryllium, vanadium was
reported at or above the cleanup goal only in samples collected during the Phase I RI (June/July
1988) and only at two wells: MW-2 and MW-37. Since the Phase I RI, vanadium has been
consistently below the cleanup goal in all samples analyzed, including samples from all of the
compliance point monitoring wells during the May 1997 baseline monitoring event and the May and

September 1998 routine monitoring events.

Tetrachloroethene (PCE)

Under the RA Ground-Water Monitoring Plan, analyses for tetrachloroethene (PCE) were
performed on samples from five of the compliance wells where PCE was detected during the RI,
MW-2, MW-5, MW-18, MW-30, and MW-31. A graph showing PCE concentrations versus time

for these five wells is provided as Appendix D-7. Since the Phase I RI, PCE concentrations have
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shown a decline at MW-2, MW-5, and MW-31; PCE levels have increased at MW-30. The cleanup
goal for PCE is the MCL of 0.005 mg/L. The most recent results for PCE were at or below the MCL
(also the detection limit) at MW-2 and MW-5. Of the five wells monitored for PCE, MW-2 and
MW-5 are the two most downgradient, indicating a decrease in the area of the aquifer affected by

PCE.

Contaminant Mass-in-Place

In accordance with Section II.3.C. of the Consent Decree SOW, data from the May 1997
baseline monitoring event and the May 1998 expanded routine monitoring event were used to
estimate the masses of fluoride and cyanide (the primary plume indicators) in the alluvial aquifer as
ameans of evaluating the progress of the remediation. The procedure used for estimating the mass-
in-place was as described in the RD Work Plan and the HydroSystems Management, Inc. (HMI)
report titled, Estimation of Dissolved Contaminant Mass in the Alluvial Aquifer, Ormet Primary
Aluminum Corporation Superfund Site, Hannibal, Ohio (August 28, 1996) that was submitted to the
USEPA in conjunction with the 30% RD submittal. The approach used for estimation of
contaminant mass-in-place is based on methods described in Methods for Monitoring Pump-and-
Treat Performance (USEPA, July 1994). Results of the mass-in-place estimates for fluoride and
cyanide are summarized in Table 5. For comparison, Table 5 also includes fluoride and cyanide
mass-in-place estimates based on data from ground-water sampling conducted during the Phase I RI
(June 1988) and on data from ground-water sampling conducted during January 1995. The mass-in-
place estimates are based on the fluoride and total cyanide isopleth maps shown in Figures 5 through
12. Data and supporting calculations for the May 1997 and May 1998 mass-in-place estimates are
provided in Appendix E. Data and supporting calculations for the 1988 and 1995 mass-in-place
estimates were submitted to the USEPA in the August 1996 HMI report.

Based on the estimates presented in Table 5, the masses of fluoride and cyanide in the

alluvial aquifer declined substantially during the period from June 1988 through May 1998. During

this 10-year period, the estimated mass of fluoride in the alluvial aquifer declined approximately
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72% (85,702 Ibs. to 23,888 1bs.) and the estimated mass of cyanide declined approximately 62%
(6,821 Ibs. to 2,597 lbs.).

To assess the extent to which cyanide and fluoride continue to leach from soil in the FSPSA,
the masses of fluoride and cyanide removed from the aquifer through pumping of the interceptor
wells and Ranney well for the period between the two most recent expanded monitoring events (i.e.,
May 1997 through May 1998) were calculated and compared to the reductions in the estimated
masses in the aquifer. The masses of cyanide and fluoride removed through pumping of the
interceptor wells were calculated using daily analytical and flow data for the influent to Ormet’s
ground-water treatment plant, which receives the water pumped by the interceptor wells. The masses
of cyanide and fluoride removed through pumping of the Reduction Mill Ranney well was calculated

using quarterly analytical data and daily flow data collected by Ormet for NPDES reporting
purposes.

During the period from May 1997 to May 1998, approximately 26,380 pounds of fluoride
and approximately 3,625 pounds of cyanide (total) were removed from the alluvial aquifer by the
interceptor wells and Ranney well. During the same period, the estimated mass of fluoride in the
aquifer decreased by approximately 5,145 pounds and the estimated mass of cyanide decreased by
approximately 346 pounds. That the masses of fluoride and total cyanide removed through pumping
exceeded the mass-in-place decreases during the same period is attributed to continued leaching of
fluoride and cyanide from the residual spent potliner material in the soil in the FSPSA. The purpose
of soil flushing in the FSPSA is to accelerate the rate at which contaminants are leached from the

source area soils and subsequently removed from the aquifer and treated.

Aquifer Area Above Cleanup Goals

As a further check of the progress of the remediation, the approximate areas of the aquifer
containing fluoride and cyanide at concentrations above their respective cleanup goals were

estimated using analytical results from the Phase I RI (June-July, 1988) and the January 1995, May
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1997, and May 1998 sampling events. The results are summarized in Table 5. The estimates of
aquifer areas above the cleanup goal are based on the fluoride and amenable cyanide isopleth maps

shown in Figures 5 through 8 and Figures 13 through 16, respectively.

The area of the alluvial aquifer containing fluoride above the cleanup goal increased slightly
between 1988 (approximately 43 acres) and 1995 (approximately 48 acres). Since 1995, the area

above the cleanup goal for fluoride has decreased about 24%, to approximately 37 acres.

The area of the aquifer with concentrations of amenable cyanide above the cleanup goal of
0.2 mg/L shows a substantially greater degree of variability than for fluoride. As discussed
previously, analyses for amenable cyanide tend to be subject to a higher degree of variability than
other plume indicators, such as total cyanide and fluoride. For these reasons, trends in the area of
the aquifer with amenable cyanide above its cleanup goal tend to be less consistent and should be
regarded in a long-term context. Overall, the area of the aquifer exceeding the cleanup goal for
amenable cyanide has decreased during the period from 1988 to 1998. The area calculated using
data from the 1988 Phase I RI was approximately 24.5 acres; the area calculated using data from the

1998 expanded sampling event was approximately 10.5 acres. This represents a decrease of about

57%.

HydroSystems Management, Inc.
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SUMMARY/CONCLUSIONS

Pumping of Ranney well and infefceptor wells continues to provide containment of the

plume beneath the Ormet property and removes contaminant mass from the alluvial aquifer.

Part-time operation of the soil flushing system had no discernable effect on ground-water
flow patterns beneath the FSPSA, and the flow of ground water continues to be from the

river to the aquifer.

Pumping of the interceptor wells and Ranney well removed approximately 26,380 pounds
of fluoride and approximately 3,625 pounds of cyanide from the alluvial aquifer during the

period May 1997 to May 1998.

During the same period, the estimated masses of fluoride and cyanide in the aquifer

decreased by about 5,145 pounds (18%) and 346 pounds (12%), respectively.

In the 10-year period between the Phase I RI (1988) and the May 1998 monitoring event, the
estimated masses of fluoride and cyanide in the aquifer have decreased from 85,702 pounds

to 23,888 pounds (72%) and from 6,821 pounds to 2,597 pounds (62%), respectively.

The masses of cyanide and fluoride estimated to have been removed from the aquifer by
pumping from May 1997 to May 1998 exceed the estimated mass decreases in the aquifer
during the same time period. This is attributed to continued leaching of fluoride and cyanide
from soils in the FSPSA.

The goal of the soil flushing system in the FSPSA is to accelerate the rate at which

contaminants are removed from the source area soils and subsequently removed from the

aquifer and treated.

HydroSystems Management, Inc.
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The estimated area of the alluvial aquifer with fluoride concentrations above the cleanup goal
set forth in the ROD decreased by approximately 24% from the time of the Phase I RI to May
1998 (43 acres to 37 acres).

The estimated area of the aquifer with amenable cyanide concentrations above the cleanup
goal set forth in the ROD decreased by approximately 57% from the time of the Phase I RI
to May 1998 (24.5 acres to 10.5 acres).

Reductions in the area of the plume in the alluvial aquifer and the contaminant mass-in-place
occurred prior to the completion of Remedial Construction and full-time operation of the
FSPSA soil flushing system. These improvements in site conditions are attributable to
operational changes and remedial activities undertaken by Ormet prior to the Superfund
project, including pumping of wells that intercept the plume, which has been ongoing since

1972, and discontinued use of the disposal ponds and the potliner storage area.

HydroSystems Management, Inc.






TABLE 1
WATER-LEVEL ELEVATION DATA
ORMET CORPORATION
HANNIBAL, OHIO

DATE: MAY 5, 1997

Page 1 of 2

MEASURING DEPTH TO GROUND-WATER
WATER-LEVEL POINT ELEVATION WATER ELEVATION
MEASURING POINT (ft. MSL) (feet) 1 (#. MSL)
MW-1 668.07 54.88 613.19
MW.2 668.12 57.99 610.13
T MW-3 645.17 29.53 615.64
MW-4 661.07 59.55 601.52
MW-5 668.16 85.30 802.86
MW-7 667.94 60.18 607.76
MW-8 667.71 71.56 596.15
[ MW-9 666.59 69.76 596.83
MW-10 667.16 71.40 595.76
MW-11 867.31 85.14 802.17
MW-12 636.73 23.30 613.43
MW-13 661.44 41.96 619.48
I MW-14 653.59 38.03 615.56
MW-15 657.31 37.75 619.56 |
MW-16 662.72) 48.99 613.73
MW-17 655.03] 37.50 617.53
, MW-18 860.91 39.84 621.07
T MW-19 662.03 41.50 620.53
MW-20 632.33 12.08 620.25
MW-21s 664.02 66.80 597.22
o MW-21d 663.60 66.39 597 21
MW-22s 667.47 7053 596.94
MW-22d 667.21 70.28 596.93
MW-23s 663.18 65.66 597.52
| MW-23d 663.41 66.01 597.40 |
MW-24s 667.88 71.59 596.29
MW-24d 667.75 71.48 596.27
MW-25 667.73 65.21 602.52
MW-26s 665.54 68.91 596.63
T MW-26d 665.59 69.03 596.56
MW-27 667.86 67.04 600.82
MW-28 863.27 20.56 842.71)
MW-29s 653.40 40.10 613.30
MW-29d 853.07 39.70 613.37
MW-30 667.58 49.02 618.56
MW-31 661.59 46.92| 614.67
MW-32 656.66 4010 616.56
MW-33s 653.24 A
MW-33d 653.22 A
MW-34s 655.67 36.72 618.95
MW-34d 654.67 35.67 619.00
B MW-35 861.90 36.37 625.53
MW-36 655.14 36.52 618.62
MW-37 661.14 19.40 641.74 |
MW-38 666.64 19.98 546.66
MW-39s 657.30 41.10 616.20
MW-39d 657.18 40.82 616.36
MW-40s 662.22 51.97 610.25
MW-40d 661.95 51.77 610.18
[ MW-41 637.67 13.50 624.17
MW-42s 654.37 40.04 614.33
MW-42d 654.34 39.93 814.41
MW-43s 633.68 A
T MW-43d 633.12 A
MW-44s 662.01 52.15 609.86
MW-44d 861.76 52.68 609.08

HydroSystems Management, Inc.



TABLE 1 (CONT.)
WATER-LEVEL ELEVATION DATA
ORMET CORPORATION
HANNIBAL, OHIO
DATE: MAY 5, 1997

Page 2 of 2

All MW-series wells are measured from the top of the PVC casing.

All TH-series wells are measured from the top of steel casing.

River poot (RP) measuring points are iocated on the walkway below the dry scrubbers.

East INT & WEST INT refer to the old interceptor wells near the Ormet Rannay well.

* - Designates a perched zone piezometer

+ - Designates an afluvial aquifer piezometer.

A - Wells abandoned April 1997

HydroSystems Management, Inc.

MEASURING DEPTH TO GROUND-WATER
WATER-LEVEL POINT ELEVATION WATER ELEVATION
MEASURING POINT (. MSL) ' (feet) (ft. MSL)

PPB-01" 663.24 17.10 646.14
PPB-02s" 663.14 17.49 645.65
PPB-02d+ 662.78 43.22 619.56
PPB-04+ 661.57 45.49 616.08
PPB-05* 661.62 17.30 644,32 |
PPB-06+ 663.04 45.33 617.71
PPB-07* 661.71 Not Found -
PPB-09+ 664.30 43.58 620.72
PPB-10* 663.45 12.52 650.93

- PPB-14" 660.64 33.16 627.48
TH-3 667.81 59.11 608.70

TH-10 658.17 37.97 620.20

TH-11 659.08 T 3873 622.35

TH-15 663.62 67.16 596.46

TH-16 664.62 67.48 597.14

TH-17 663.93 66.60 597.33

RP-1 643.17 19.00 624.17

RP-2 643.05 19.27] 623.78

NOTE:



TABLE 2 Page 1 of 2
WATER-LEVEL ELEVATION DATA
ORMET CORPORATION
HANNIBAL, OHIO
DATE: April 17, 1998
r ' MEASURING DEPTH TO GROUND-WATER
WATER-LEVEL POINT ELEVATION WATER ELEVATION
MEASURING POINT (ft. MSL) (feet) (ft. MSL)

MW-1 668.07 | 5539 612.68

MW-2 £68.12 58.99 609.13

MW-3 645.17 30.31 514.86

T MW-4 661.07 61.69 599.38
MW-5 668.16 ) 67.25 600.91

MW-7 667.94 61.05| 606.89

MW-8 667.71 74.40 503.31

MW-9 666.59 73.53 593.06

MW-10 667.16 74.64 592.52

MW-11 667.31 67.19 600.12

MWV-12 636.73 24.09 612.64

MW-13 661.44 42.23| 619.21

MW-14 653.59 38.65 614.94

MW-15 657.31 38.13 619.18

- MW-16 662.72 49.74 612.98
T MW-17 655.03 37.99 617.04
MW-18 " 660.91 40.19 620.72
': MW-19 j 662.03 41.78 620.25 |
L MW-20 | 632.33 12.14 620.19 |
MW-21s ' 664.02 | 70.92| 593.10 |

‘ MW-21d 663.60 70.51 593.09
\ MW-22s 667.47 74.36 593.11
MW-22d 667.21 74.13 593.08

MW-23s 663.18 59.93 593.25

MW-23d , 663.41 70.28 593.13

MW-24s 667.88 75.04 592.84

| MW-24d 667.75 74.93 592.82
MW-25 667.73 66.68 601.05

MWV-26s 665.54 72.51 593.03
MW-26d 665.59 72.67 592.92|

MW-27 667.86 68.80 599.06

MW-28 663.27 22.26 641.01

MW-29s 653.40 40.86 612.54

MW-29d 653.07 40.47 612.60

MW-30 667.58 49.52 618.06

B MW-31 £61.59 47.68 813.91
MW-32 . 656.66 40.68 615.98

MW-34s 655.67 37.12 618.55

MW-34d | 654.67 36.07 618.60

MW-35 661.90 36.62 625.28

MW-36 655.14 Not Found -

MW-37 661.14 2087] 540,27

MW-38 666.64 20.42 646.22

MW-39s ] 657.30 4168 615.62

MWw-39d 657.18 41.35 615.83

MW-40s 662.22 52.93 609.29

MW-40d 661.95 5275 609.20

MW-41 637.67 12.99 624.68

MW-425 654.37 40.74 613.63

MW-42d 654.34 40.61 613.73

MW-44s 662.01 53.18 608.83

| MW-44d ] 661.76 53.72] 608.04

HydroSystems Management, Inc.



TABLE 2 (CONT.)
WATER-LEVEL ELEVATION DATA
ORMET CORPORATION

HANNIBAL, OHIO
DATE: April 17, 1988

Page 2 of 2

MEASURING DEPTH TO GROUND-WATER
WATER-LEVEL POINT ELEVATION WATER ELEVATION
MEASURING POINT (/. MSL) (feet) (ft. MSL)
PPB-01* 663.24 18.64 644.60
PPB-02s* 663.14 17.51 645.63
PPB-02d+ B 662.78 43.57 519.21
PPB-04+ 661.57 46.09 615.48
PPB-05* 661.62 18.84 642.78
PPB-06+ 663.04 Buried --
pPB-07* 661.71 Not Found -
PPB-09+ 664.30 43.59 620.71
PPB-10* 663.45 13.88 649,57
PPB-14* 660.64 Dry -
TH-3 667.81 60.24 607.57
TH-10 658.17 | 38.36 619.81
TH-11 650.08 | 37.14 621.94
TH-15 663.62 70.62 593.00
TH-16 664.62 | 71.50 593.12
TH-17 663.93 70.78 593.15
RP-1 843.17 18.72 624.45
RP-2 643.05 18.89 | 624.16

NOTE:

All MW-series wells are measured from the top of the PVC casing.

All TH-series wells are measured from the top of steel casing.

River pool (RP) measuring points are located on the walkway below the dry scrubbers.

* - Designates a perched zone piezometer

+ - Designates an alluvial aquifer piezometer.

982,123

HydroSystems Management, Inc.




TABLE 3 Page 1 of 2
WATER-LEVEL ELEVATION DATA
ORMET CORPORATION
HANNIBAL, OHIO
DATE: August 31, 1998
MEASURING DEPTHTO GROUND-WATER
WATER-LEVEL POINT ELEVATION WATER ELEVATION
MEASURING POINT (ft. MSL) (feet) | (. MSL)

MW= 668.07 54.66 613.41
MW-2 668.12 | 57.39 610.73
MW-3 645.17 28.94 616.23
MW-4 661.07 58.82 602.25
MW-5 668.16 64.59 503.57
MW-7 667.94 59.91 608.03 |
MW-8 667.71 71.30 596.41
MW-9 666.59 69.45 597.14|
MW-10 867.16 71.20 595.96 |
MW-11 867.31 64.46 602.85
MW-12 636.73 22.68 614.05
MwW-13 861.44 41.52 619.92
MW-14 653.59 37.42| 616.17
MW-15 657.31 37.46 619.85
MW-16 662.72 48.42 614.30
MW-17 655.03 37.08 617.95
MW-18 660.91 39.85 621.06
MW-19 662.03 4137 620.66
MW-20 632.33 11.80 620.53
MW-21s 664.02 66.43 597.59
MW-21d 663.60 66.02 597.58
MW-22s 667.47 70.21 597.26
MW-22d 667.21 69.98 597.23
MW-23s 663.18 65.33 597.85
MW-23d , 663.41 65.69 597.72
MW-24s [ 667.88 71.34 596.54
MW-24d 667.75 71.23 596.52
MW-25 667.73 65.37 602.36
MW-265 665.54 68.63 596.91
MW-26d 665.59 68.74 596.85
MW-27 667.86 66.97 600.89
MW-28 663.27 21.06 842.21
MW-295 653.40 39.50 613.90
MW-29d 653.07 39.11 613.96
MW-30 667.58 48.93 618.65
MW-31 661.59 46.40 615.19
MW-32 656.66 39.48 617.18
MW-34s 655.67 37.24 618.43
MW-34d 654.67 35.33 619,34
MW-35 661.90 36.31 625.59
MW-36 655.14 37.71 617.43
MW-37 661.14 19.31 541.83
MW-38 666.64 20.18 646.46
MW-39s 657.30 40.61 616.69
MW-39d 657.18 40.33 616.85
MW-40s 662.22 51.30 610.92
MW-40d 661.95 51.10 610.85
MW-41 637.67 13.33 624.34
MW-425 654.37 39.51 614.86
MW-42d 654.34 39.39 614.95
MW-44s 662.01 | 51.40 610.61
MW-44d 661.76 | 51.89 609.87

HydroSystems Management, Inc.
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TABLE 3 (CONT.)
WATER-LEVEL ELEVATION DATA
ORMET CORPORATION

HANNIBAL, OHIO
DATE: August 31, 1998

Page 2 of 2

MEASURING DEPTH TO GROUND-WATER
WATER-LEVEL POINT ELEVATION WATER ELEVATION
MEASURING POINT (ft. MSL) (feet) (. MSL)

PPB-01* 663.24 19.27 643.97
PPB-02s" 663.14 17.63 645.51
PPB-02d+ 662.78 43.02 619.76
PPB-04+ 661.57 45.02 616.55

PPB-05" 661.62 18.78 642.84
PPB-06+ 663.04 47.05 615.99

- PPB-07* 661.71 Not Found =

PPB-09+ 664.30 ) 4317 621.13

PPB-10" 663.45 14.42 649,03

PPB-14" 660.64 | Dry/33.55 <627.09

TH-3 667.81| 58.38 609.43
TH-10 | 658.17 37.78 620.39
TH-11 659.08 36.52 622.56
TH-15 663.62 66.86 596.76
TH-16 664.62 67.12 597.50
TH-17 663.93 66.25 597.68
RP-1 64317 18.79 624.38
RP-2 643.05 19.04 624.01

NOTE:

All MW-series wells are measured from the top of the PVC casing.

All TH-series wells are measured from the top of steel casing.

River pool (RP) measuring points are located on the wailkway below the dry scrubbers.

* - Designates a perched zone piezometer

+ - Designates an alluvial aquifer piezometer.

98-3.123

HydroSystems Management, Inc.
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® TH-16 MONITORING WELLS INSTALLED DURING 1972 FRED KLAIR & ASSOC. STUDY.
© MW-24SAD  MONITORING WELLS INSTALLED OURING 1983 & 193G GERAGHTY & MILLER. INC.
STUCIES. S & D INDICATES A WELL CLUSTER CONSISTING OF A SHALLOW AND
A DEEP MONITCRING WELL-
& MW-42580  MONITORING WELLS INSTALLED DURING PHASE [ RI (TASK 3-E£). S & D INDICATES
& WELL CLUSTEX CONSISTING OF A SHALLOW AND A DEEP MONITORING WELL.
v FPB-09 CISPOSAL POND PERIMETER SOIL BORING EQUIPPED WITH ALLUVIAL
AQUIFER PIEZOMETER-
» WELLS ABANDONSD ON APRIL 23 AND APRIL 30. 1997.
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AQUIFER PIEZOMETER.
* WELLS ABANDONED ON APRIL 29 AND APRIL 30. 1997.

TOTAL CYANIDE CONCENTRATION CONTOUR (mg/t)

[ —

VHMI

Environmental Consuléing Services

/

HydroSystems Management, Inc.
Glass Works Ceonter = Suite 109
331 S. Main Street

Washingéon, Pennsylvania 15301

e ot o7 ST TOTAL CYANIDE ISOPLETH MAP
DRAFTED BY: JAWNEDA DATE: 6/92/98 Tlom |—|Im >_|_.IC<_>_.I >OC_—H.mx
s B e (BASED ON SAMPLES COLLECTED MAY 4-8, 1998)
T pATE — ‘ ORMET CORPORATION
HANNIBAL OHIO

FIGURE
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\/ - REC 10N
FSPSA RECREATION
® My-38 AREA
o WW-19
<0.01

//w

PLANT

o MW-5
s .
PPB02d
TH-11
Mi-18°)
0\\% MW—20
2 w32
.0t MW-31 —_N
APPROXIMATE AREA OF ) era-09
ORMET PLANT PROPER FDP No.5
PPB-04
WHE3354D
® ww-25 0.1
C 020 s
0.37 0.25
FDP [EDP & MW-23540
o MW-27 ) ® MW-14
@ MW-23548D —uﬁa
zs-nomw_w.-e MH_33S &0 ® MW—13
® MW-43S8D*
® TH-17
@ M#-22580 T
o MW-2654D MW-4454D @
o MW-21580 Gc.o,“f:
® MW-2458D , \
o e Mw o m>wmw>mmwﬂWWW>
. €0.01
INTERCEPTOR o
WELLS LEGEND

ORMET RANNEY
WELL

[
0 300 Feet

® TH-1g6
& Mw-2458D

OHIC RIVER

4 MW-4254D
¥ FPPB~08

¥

MON]TORING WELLS INSTALLED OURING 1972 FRED KLAIR & ASSOC. STUDY.
MONITORING WELLS INSTALLED DURING 1983 & 1986 GERAGHTY & MILLER. INC.
STUDIES. S & D INDICATES A WELL CLUSTER CONSISTING OF A SHALLOW ANO
A DEEP MONJTORING WELL.

MONITORING WELLS INSTALLED DURING PHASE 1 RI (TASK 3~E). S & D [NDICATES
A WELL CLUSTER CONSISTING OF A SHALLOW AND A DEEP MONITORING WELL.

DISPOSAL POND PERIMETER SOIL BORING EQUIPPED WITH ALLUVIAL
AQUIFER PIEZOMETER.

WELLS ABANDONED ON APRIL 29 AND APR[L 30, 1997.

—, Qe AMENABLE CYANIDE CONCENTRATION CONTQUR (mg/L)

= Environmental Consulting Services

HMI |

PROJECT NO.: HMOO30! FILE RO:

HydroSystems Management, Inc. . CRAwG___Crzisee PLOT 525 17300 AMENABLE CYANIDE ISCPLETH MAP
FOR THE ALLUVIAL AQUIFER

(BASED ON SAMPLES COLLECTED JUNE-JULY, 1988)
ORMET CORPORATION

Glass Works Center ~ Suite 109

DRAFTED BY: SJP\EDA DATE: 7/10/97

CHECKED BY: DATE:
331 S. Main Séreef APPROVED 8Y: DATE:
REVISION NO.: [ oate:

E\hu&u.ahmaa. Pepnsylvania 15301

HANNIBAL

FIGURE
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® MW-25
® MW-2358D
® TH-17
o MW-2258&0
o MW—255&0
® MW—215&D0
® MW-2454D
MR- ®
° MW-10 ®
0.02
® TH-16
® TH-15

ORMET RANNEY
WELL

[
9 300 Feet

APPROXIMATE AREA OF
ORMET PLANT PROPER

® MW-27

AA ® M#-8

<0.01
NqummomwﬂDm

WELLS

® Mw-7
<G.01

® MW-—5
<0.01

S MW-11
<0.01

& MW-4

QHIO RIVER

® MW-2
<0.01

MW-40SiD®

<0.01

PLANT
yxxmmomm>qMoz
\AW\V ARE A
o MW-19
£0.01

o MK-20

\ PPE-09
. FDP No.5
PPB-04

g

33580
—A0.0*

W

M¥-42S20 @
<0.01 N |
© MW-29530
0.07 o Mp-14
ND
MW-3358D% o MW-13
L ]

® ME-12

<0.01
\

®MW-43540*

¥er5-06

. 004 OUTFALL
BACKWATER AREA

® TH-16 MONITORING WELLS INSTALLED DURING 1372 FRED KLAIR & ASSQC. STUDY.

% Mw-245&0 MON]TORING WELLS INSTALLED DURING 1983 & 1986 GERAGHTY & MILLER, [NC.
STUDIES. S & D INDICATES A WELL CLUSTER CONSISTING OF A SHALLOW AND
A DEEP MONITORING WELL.

€ MW-42540 MONITORING WELLS INSTALLED DURING PHASE 1 RI (TASK 3-E). S & D INDICATES
A WELL CLUSTER CONSISTING OF A SHALLOW AND A DEEP MONITORING WELL.

¥ PPB-09 DISPOSAL POND PERIMETER SOIL BORING EQUIPPED WITH ALLUVIAL
AQUIFER PIEZOMETER.

* WELLS ABANDONZD ON APRIL 29 AND APRIL 30, 1997.

—3 , Quewe— AMENABLE CYANIDE CONCENTRATION CONTOUR (mg/L)

VHM

= Environmental Consuléing Services

mﬁkﬁe%\hmmim Eﬁhmhminam‘ Inc.
Glass Works Center = Suite 109
331 8. Main Street

Washington, Pennsylvania 15301

PROJECT NQO.: HMO0301

F FILE NO:

DRAWING: C120898A

PLOT SIZE: =300

DRAFTED 8Y: JAWNEDA

DATE: 12/08/98

CHECKED BY:

DATE:

APPROVED BY:

DATE:

REVISION NO.:

DATE:

HANNIBAL

AMENABLE CYANIDE ISOPLETH MAP
FOR THE ALLUVIAL AQUIFER

(BASED ON SAMPLES COLLECTED JANUARY 1995)
ORMET CORPORATION

QHIA

FIGURE
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® MW-25
® MW-2354D
® TH-17
o MW-22540
® MW-26S8D
@ MW-21S&D
® MW-24S4&D
M-S @ MW—10 ®
<0.01
® TH~16
® TH-15

ORMET RANNEY
WELL

.
o 300 Feet

APPROXIMATE AREA OF
ORMET PLANT PROPER

* MW-27

AA & MW-8

<0.01
Nﬁzjmmommj.om

WELLS

® MW-7
<0.01

® MW-5
£0.25

o Mw-11
€0.01

o MW~4

OHIO RIVER

ND

® TH-3

MW-44S40 @

MW-3 ®

MW-40S&D @
0.4

/’ 004 QUTFALL

BACKWATER AREA

@ TH-16

® MW-24S3D
4 Mw-4258D
¥ FPB-09

»*

PLANT
RECREATION
ARE A

& MW-19
{0.01

® M¥~20

PPB-03

FDP No.5 v

LEGEND

MONITORING WELLS INSTALLED DURING 1872 FRED KLAIR & ASSOC. STuDY.
MONITORING WELLS INSTALLED DURING 1983 & 1986 GERAGHTY & MILLER. [NC.
STUDIES. S & D INDICATES A WELL CLUSTER CONSISTING OF A SHALLOW AND
A DEEP MONITORING WELL.

MON[TORING WELLS INSTALLED DURING PHASE I RI (TASK 3-E). S & 0 [NDICATES
A WELL CLUSTER CONSISTING OF A SHALLOW AND A DEEP MONITORING WELL.

DISPOSAL POND PERIMETER SOIL BORING EQUIPPED WITH ALLUVIAL
AQUIFER PIEZCMETER.

WELLS ABANDONED ON APRIL 29 AND APRIL 30, 1997.

1 . Q=  AMENABLE CYAN(DE CONCENTRATION CONTOUR (mg/L)

—— Eunvironmental Consulting Services

VM ]

HydroSystems Managemené, Inc. _
Glass Works Center = Suite 109
331 8. Main Street

Washington, Pennsylvania 15501

PROJECT NO.: HMOO301

FILE NO:

DRAWING: €1208988 PLOT SIZE- 1*-300'
DRAFTED BY: JAWNEDA DATE: 12/08/98
[ creckeD BY: DATE:

APPROVED BY: DATE:

REVISION NO.: DATE®

HANNIBAL

AMENABLE CYANIDE ISOPLETH MAP
FOR THE ALLUVIAL AQUIFER

(BASED ON SAMPLES COLLECTED MAY 5-9, 1997)
ORMET CORPORATION

FIGURE
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APPROXIMATE AREA OF

ORMET PLANT PROPER
® MW-25
® uw-27
® MW-2358D
®TH-17
o MW-225380
® MW-2658D
® MW-21S80
® MW-24S&D
MH-9 o MW-10 @
® TH-16 o N’ nw%mm
R INTERCEPTOR
WELLS

ORMET RANNEY
WELL

a 300 Feer

& MW-7
<C.01

® MW-5
<0.01

®MW—11
<0.01

@ M¥—4

OHIO RIVER

|

PLANT
RECREATION

\ AREA

o My-19
£0.01

a MW-20

PPB-09

CRDA
//rl\ 004 OUTFALL

BACKWATER AREA

LEGEND

@ TH-16 MON]TORING WELLS INSTALLED DURING 1972 FRED KLAIR & ASSQC. STUDY.

$ Mw-2458D MON{TORING WELLS INSTALLED DURING 1983 & 1986 GERAGHTY & MILLER.

INC.

STUDIES. S & D INDICATES A WELL CLUSTER CONSISTING OF A SHALLOW AND

A DEEP MONITORING WELL.

4 Mw~425&D MONTTORING WELLS INSTALLED DURING PHASE | Rl (TASK 3-E). S & D INDICATES
A WELL CLUSTER CONSISTING OF A SHALLOW AND A DEEP MONITORING WELL.

¥ PPB-09 DISPOSAL POND PERIMETER SOIL BORING EGUIPPED WITH ALLUVIAL
AQUIFER PIEZOMETER.
* WELLS ABANDONED ON APRIL 29 AND APRIL 30. 1937.

e—q.Q==—  AMENABLE CYANIDE CONCENTRATION CONTOUR (mg/L)

Washington, Pennsylvania 15301

—_ Environmental Consulting Services

HydroSystems Ehah.wnsn:h Ine..
Glass Works Center = Suite 109
331 S. Main Street

PROJECT NQ.: HM0OQ3Qt

FILE NO:

DRAWING: C120898C

PLOT SIZE: i"=-300

DRAFTED BY: JAWNEDA

| DATE: 12/08/38

CHECKED BY: ~ | DATE:
APPROVED BY: DATE:
REVISION NOQ.: DATE:

HANNIBAL

AMENABLE CYANIDE ISOPLETH MAP
FOR THE ALLUVIAL AQUIFER

(BASED ON SAMPLES COLLECTED MAY 4-8, 1998)

ORMET CORPORATION G 1D

FIGURE
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o MW-20

APPROXIMATE AREA OF . PPE~09

ORMET PLANT PROPER : FDP No.5 \<

® MW-2358D
MH-40S4
- oe MK-33540%

L]
® My-12

T. \

- ® MW-43S8D%

® TH-3
e MW-2258&D

@ MW-2558D MW-4454D ®

CRDA
® WH-2458D \
MA-10 » 004 CUTFALL

e BACKWATER AREA

® MWN—2153&0

INTERCEPTOR
WELLS LEGEND

® TH-18 MONITORING WELLS INSTALLED DURING 1972 FRED KLAIR & ASSOC. STUDY.
ORMET RANNEY & MW—24540 MONITORING WELLS [NSTALLED DURING 1983 & 1986 GERAGHTY & MILLER. INC.
OHIO RIVER STUDIES. S & D INDICATES A WELL CLUSTER CONSISTING OF A SHALLOW AND
WELL A DEEP MONITORING WELL.

4 MW-4258D MONITORING WELLS INSTALLED DURING PHASE [ RI (TASK 3-E). S & D INDICATES
A WELL CLUSTER CONSISTING OF A SHALLOW AND A DEEP MONITORING WELL.

¥ FPB-09 01SPOSAL POND PERIMETER SOIL BORING EQUIPPED WITH ALLUVIAL
AQUIFER PIEZOMETER.

WELLS ABANDONED ON APRIL 2% AND APRIL 30, 1897.

PROJECT NQ.: HMQO0301 FILE NO:

HydroStoms Mansgoment e [ oo oo swvse 11997 COMPARISON OF TOTAL VS. AMENABLE CYANIDE [FIGURE
Ghos Works Contr = Suic 109 [EEm g s — |37 o DISTRIBUTION IN GROUND WATER
331 5. Main Strect RPPROVED 7 bate: T (BASED ON 0.2 mg/L CONCENTRATION CONTOUR) .‘_n\

REVISION NO.: DATE:

== Environmental Consuléing Services Washington, Pennsylvania 15301 HANNIBAL ORMET CORPORATION
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“RECREATION
AREA

APPROXIMATE AREA OF
ORMET PLANT PROPER

L

g

® MW-2354D \ No.

SAIAOmwG .

r

® MW-4358D%

o MW-22540

o MW—26540

CRDA
® MW—24S4D
MN=10 ® //‘ 004 OUTFALL

& vw-8
BACKWATER AREA

o MW-2158D

INTERCEPTOR
WELLS LEGEND

® TH-15 VONITORING WELLS INSTALLED DURING 1972 FRED KLAIR & ASSOC. STUDY.
ORMET RANNEY ) © MW-24580 MONITORING WELLS INSTALLED DURING 1983 8 1986 GERAGHTY & MILLER. INC.
QHIO RIVER STUDIES. 'S & D INDICATES A WELL CLUSTER CONSISTING OF A SHALLOW AND
WELL A OEEP MONTTORING WELL-

4 Mw-42S&D MONTTORING WELLS INSTALLED DURING PHASE | RI (TASK 3-E). S & D INDICATES
A WELL CLUSTER CONSISTING OF A SHALLOW AND A DEEP MONITORING WELL.

¥ PPB-0¢ DISPUSAL FOND PERIMETER SOIL BORING EQUIPPED WITH ALLUVIAL
AQUIFER PIEZOMETER.

WELLS ABANDONED ON APRIL 29 AND APRIL 30. 1997.

PROJECT NOC.: HM0Q301 FILE NO:

HydroSystems Mansgement, Inc.. e s ) 1998 COMPARISON OF TOTAL VS. AMENABLE CYANIDE |7IGURE
Glass Works Center = Suite 109 wmmmmw mmﬁ SUPNEDA f WWHMM 7/10/97 D_mn_lm_wcq_oz _Z OWOCZU <<>|_|mm
JI 8. Main Street APPROVED B7: DATE: (BASED ON 0.2 mg/L CONCENTRATION CONTOURS) L—m

REVISION NO.: DATE:

~=_ Environmental Consulting Services Washington, Pennsylvania 15301 HANNIBAL ORME T COR PORATION







APPENDIX A

WATER SAMPLING LOG FORMS
Appendix A-1 Water Sampling Log Forms for May 1997 Monitoring Event
Appendix A-2 Water Sampling Log Forms for May 1998 Monitoring Event
Appendix A-3 Water Sampling Log Forms for August/September 1998 Monitoring Event

HydroSystems. Management, Inc.



APPENDIX A-1

WATER SAMPLING LOG FORMS FOR MAY 1997 MONITORING EVENT

HydroSystems Management, Inc.



SAMPLING OF MONITORING WELLS HydroSystems
DAILY CHECKLIST. Management, Inc.

==~ Environmental Consulting Services

, . muw=-36,37,41
PROJECT NO:  HmM003.07 WELL(S): mu-15,17,33,395,349d , 35
LOCATION: Ovwtt [/ Hannibel OWig DATE:  &( -97
SAMPLING PERSONNEL: T Campbt ] ¢ Stougard TIME:
COMPLETED BY: J—Cc\w\':r)be‘L
[TEMS NA NOTES

PRIOR TQ SAMPLING
Health & safety plan; reviewed; equipment ready.

Sample containers, coolers, received from lahcxatory@ or ice:

pack and coclers ready.

Sampiing equipment and suppiies inventoried, clean and
operational.

On - site client contact notified.

Cendition of well noted.

Well area prepared for sampling; plastic piaced around welil;

r__gasoﬁne — powered pumps placed downwind.

Water —level measurements made and recordad on
Water Sampling Log with other pertinent field information.

H 4.0, .0 ¥15:0

5'91_ 100+ 3900 pmhes [ein

Dy Leh

IR TF 10% Stabiliation o F pHiespl
5 max , i f vaes sample upon.
Yeooutry

-
d?s‘uasdo le_bailer |

Field instruments calibrated; calibration recarded in fieid logbaok

Sample containers labelled; preservatives added, if necassary,
DURING AND AFTER SAMPLING:
Three to five well volumes purged.

Sample coilected using a bailer or pump as per sampling plan.

Measurement of field parameters recorded on Water Sampiing
Log and in field log book. '
Sample containers filled according to collection protocoi of

analyses.

Field and trip blanks collected; repficates or spiit samples mw-i5 (mw=bvp-1)

collected and recorded in field log bock.

Samples stored on ica in coolers.
Water Sampling Log and Chain—of —Custody Recarded compieted]
| Reusable equipment decontaminated; non - feusable equipment

d?spased of in appropriate manner. -
Well secured and lccked.

VAR A AV RN AL A A A AY A A AN AT AN N

Adf:ﬁticnal Comments: Kemwon Lub (ouvier Picktzl IUP SAMP\CS

' Crginal to Field Pr&:jeﬁt File; copy to Project Maﬁager and to QA Officer.



SAMPLING OF MONITORING WELLS
DAILY CHECKLIST.

PROJECT NO: Hmo003.07

HydroSystems
Management, Inc.

“=  Eavironmental Consulting Services

prse -40s,4od 2
WELL(S): 2,38 (s, 4o, 14

LOCATION: Ovwmet [/ Hennibel OWip DATE:  5-7-97
SAMPLING PERSONNEL T Campbtll € Stoudard TIME:
COMPLETED BY: J—Cam‘?heﬂ
ITEMS NA NOTES

PRIOR TQ SAMPLING
Heaith & safaty pian; reviewed; equipment ready.

Sample containers, coolers, received from laba:atory@ or ica-
pack and caalers ready.

Sampling equipment and supplies inventoried, clean and
cperational.

On - sita client contact notified.

Candition of well noted.

.Well area prepared for sampiing; plastic placed around weil;
gasaline -~ powered pumps placed downwind.

Water—level measurements made and recerded an
Water Sampling Log with other pertinent field information.

Field instruments calibrated; calibration recorded in field logbook

H 4.0, 7.0 ¥i5:0

Sample containers labslled; preservatives added, if necessary.

Spe 700+ 3500 Mmhes [oim

Bv Leh

DURING AND AFTEA SAMPLING::
Three to five well voiumes purged.

IRTE 10% stabiliastion ot pH¥SpC
15X mak ; if dryes sample vpen

Sample coilected using a bailer or pump as per sampfing plan.

f!‘.cg_ytr\f
d!SDDj&Lz le beller

Measurement of fleid parameters recarded en Water Sampiing
Log and in field log book.

Sample containers filled according to coilection protoca of

analyses.

Field and trip blanks callected; repiicates or sgiit samples
coilected and recorded in fleld log book.

Sampies stored on ice in coolers.

Water Sampling Log and Chain —of - Custody Recorded compieted!

Reusable equipment dec:ntammated‘ ncn —reusable equment
disposed of in aporopriate manner.

Weil secured and lccked.

_\”\.\ \X\\V.\Y\\\\\\\%

e e e e e

Additional Ccmments: Kcmvvn Ld) Cpuw eV Ptdt.tol UP SamP\cs

Orgmal to Field Prclect Fﬁe‘ capy ! :u Fm;ect Manager and to QA OIﬁcer o



SAMPLING OF MONITORING WELLS ‘vﬂydrosystems
DAILY CHECKLIST. Management, Inc.

== Envirommental Consuiting Services

PROJECT NO:  Himo03.07 WELL(S): mo-3130,15,2,5,7,%, 10
LOCATION: _ Ovwet [ Hannibel Olip DATE:  5-4 -§7
SAMPLING PERSONNEL _ T Campbell € Stowdavd TIME:
COMPLETED BY: J-chv\‘l;)beu |

ITEMS

=
>

NOTES

PRIOR TO SAMPLING
Heaith & safety plan; reviewed; equipment ready.

Sample containers, caolers, received from !ahuratcry@ or ice-

pack and coolers ready.

Sampling equipment and supplies inventoried, clean and
operational.

On - site client contact notified.

Condition of well noted.

'Well area prepared for sampiing; plastic placed arcund well;
|__gasaline— powered pumgs placed downwind.

Water —level measurements mads and recordad on

Water Sampling Log with cther pertinent field information.

H 0, 7.0 +10.:0 :
3pt 700+ 3900 pmbes /o !
|
1

ﬁv Leh
M 0% stabiliation o FpH*SPL

5x maX ; if dryes swmple upen
f((.outN

Field instruments calibrated; cafibration reccrded in field logboak

Sample cantainers labelled; preservatives added, if necassary,
DURING AND AFTER SAMPLING:
Three to five well volumes purged.

Sample coilectad using a bailer or pump as per sampling plan.

dicpnsable belle r l
Measurement of field parameters recorded on Water Sampling !

Log and in field log book.
Sample cantainers filled according to cailection protocal of
analysas.

Fieid and trip blanks coilected; replicates or pfit samples
callected and recarded in field log bock.

Samples stared anicain coulers.

Water Sampling Log and Chain—of — Custody Recorded completed!
Reusable equlpment decontaminated; non—reusabie equment

mw-7 (Dup-a0
-3 (DoP-3)

dispasad aof in appmnnate manrner.
Well secured and locked.

VAEAANANAWANN) ‘i‘\\\\\\\%

|
|
|
l
|

Additu:na! CcrnmentS' l(cwwun L-ab (_awmr' Plc,ﬁcol UF SaMP‘CS PLE 5aw?1€a’ in Mb)_—30,3);\‘{

Orgma! to Fieid Project File; copy o Project Manager and ta QA Officer. mw =38 + puP-3



SAMPLING OF MONITORING WELLS
DAILY CHECKLIST.

HydroSystems
Management, Inc.

Environmentai Consudting Services

PROJECT NO:  Hmo03,07 WEL(S): mw-1, 11, 25 16,35
LOCATION: Qvmet [ Henmnmibal OWip DATE: 5-9-97
SAMPLING PERSONNEL: J'Caw\]gbtﬂ C Stewdewd TIME:
COMPLETED BY: J’Cam?b&”
ITEMS NA NOTES

PRICA TO SAMPLING
Heaith & safety plan; reviewed; equipment ready.

Sample containers, caolers, recaived from lahcratcry@ or ice:
pack and coolers ready.

Sampling equipment and suppfies inventoried, clean and
operatiocnal.

On-—site client contact notified.

Gondition of well noted.

‘Well area prepared for sampiing; plastic placad arcund well;
gasaiine — powered pumps placed downwind.

Water - lavel measurements made and reccrdad an
Water Sampling Log with other pertinent field information.

Field instruments calibrated; cafibration recerded in fieid logbcok

FH “4.0,7:0¥10:5

Sample cantainers labefled: presarvatives added, if necessary.

3pt__700+ 3900 pmbes [opm

Av Leh

DURING AND AFTER SAMPLING:
Three to five well volumes purged.

™! lo‘.z. stabiliuation o P H*SPL
15X maX , i f nyr.s St.uaplc vpen

_ Sample coilectad using a bailer or pump as per sampling pian.

Yelouery
r ~
dsposah le bearler |

Measurement of field paramsters recorded an Water Sampiing
Lag and in field log bock.

Sample cantainers filled according to coilection protocai of
analyses.

Field and trip blanks collected; repiicates or sgiit sampies
caflected and recorded in field log back.

Feld Bleml.

Samples stored on ice in coolers.

Water Sampfing Log and Chain—of —Custady Recorded compieted]

Reusable equipment decontaminated; non—reusable equipment
dispcsed of in apprepriate manner.

Woell secured and lccked.

TS S B RS SRS S e

R PESEPEIUNION, JTEI PR

Addxtxcna! CammentS' K(mvon L-d: Covvier Pl(.l’.tol UP SamPlcs

"Orgmal ta Field Frc;ect ﬁie capy to Prc;ect Manager and to QA Olfcar



VY _HMI

~===  Environmental Consulting Scrvices WATER SAMPLING LOG Page l of 3 [
Project Name: Of\MCj' Sample ID: Mu)-1#
Project Number: HM003.07 Replicate ID:
Site Location:  Hewwibal — OWio Time Samofing Began: QO 7!§
Sampling Date: __§=(n =77 Weather: §vnn\T: , bmz’; S50° Time Samoling Completed: O Y95~
EVACUATION DATA

Description of Measuring Point (MP} lop o-( P JC
. 3

MP Elevation Diameter of Well Casing Jold
Total Sounded Depth of Weil Below MP {TD) 77.91 Gallons o be Purged  (J9,4) 20
Depth to Water Below MP [DTW) 31,50 {3 WCVs, 5 WCVs, etc.)
Water Column (WC) in Weil [TD-DTW] 40,41 GALLONS PER FOOT (gpf)
Gallons per foot (GPF); from chart 0. 1@ 1%" =006 2= =0.168 3° w0.37 4" = 0.5
Gallons in Weil [WC x GPF] {,,47 = Well Casing Volume (WCV) [1%" =009 2%° = 0.26 3%" = 0.50 6" = 1.47

Evacuation Method and Material Diﬂ‘aoﬁc. hle haller run 7;)9{\{ L rope

SAMPLING DATA AND
FELD PARAMETERS

Color: __ Brown Odor: _ Turbidity:  S)ebby Tovhid
T - 3 Frwad J /
Temperature:{( ) 195 19.5 145 (4.5
pH: (s0,) 243 763 7.67 %47
Specific Conductance: {,mhes fom) Sop 9497 it Y8%
/

~ Sampling Method and Mateﬁal(s):_D_,:qm_Hg hiler it ool Bope
= ]

. Caontainer Description ; Preservative
Parameters to be Analyzed From Lab_X( or HMI ___ preserved by: Lab % _or HMi__
Dissolved Metels | 500 ml._ Plastie - HAo3 ~ £ yy” &lere,/

Cyanide (Total + Amenche) 500ml__ Plastic MAok
*P‘H"‘S'F'Caﬂif Floavide a50ml___ Plushe y¢

" Sampiig Pacsomnet T Camplell | C Stendard

Commants:




V_HMI

== Environmental Consulting Services

WATER SAMPLING LOG

Orwet

Project Name:

Project Number: HMO03.07

Site Location:  Heunihal Owio

Sampling Date: __§=6 =77 Weather: ._u‘?#_hﬁ_ﬂd#_f@_ls__

Page_S\ of _3|
Sample 1D; Mmei-34d
BReplicate 1D:

Time Sampfing Began: _ 0¢3Q
Time Sampling Completed: QYS9

L

EVACUATION DATA

Description of Measuring Point {MP}

T:J‘D o£ Puc

Evacuation Method and Material

MP Elevation Diameter of Well Casing okl
Total Sounded Depth of Well Beiow MP (TD) $4.34 Gallonsto be Purged  (i15°7) /4
Depth to Water Below MP (DTW) 35061 {3 WCVs, 5 WCVs, etc.)
Water Column (WC) in Weil {TD-DTW] 32.57 GALLONS PER FOOT (gpf) |
Gallons per foot (GPF); from chart 0. 1) 1%° =006 2° =0.16 3° =0.37 4" = 0.65
Gailons in Well [WC x GPF] 5. a1 = Well Casing Volume {(WCV) | 1%" =009 2%° =026 3%" =0.50 6" = 1.47

' Dfﬁ?o.ﬁgb’e batler roitn ‘aol\r/ rRpe
SAMPLING DATA AND
FELD PARAMETERS
Color: [t  Rvnwn Qdor: Turbidity:  Clouefy
(v ary L - ~3 Frwaf i
Temperature:(oc) 4.9 14.5 9.5 145
pH: (5u) 2.22 7.39 2.43 7.43
Specific Conductance: A shes fom) S92 426 49t 453
Sampling Method and Materiai(s): [}, Posg ble hailer coih Pﬂ'\'l |3 Toc
Cantainer Description Preservative
Parameters to be Analyzed From Lab _X or HMI____ preserved by: Lab X or HMI___
Dissolved Metls — 500 ml__ Plastic L HAOy ~ field Gltere/
{ ya n fdg ‘ thgl - &mgngb]g } Sdowml Pla.s‘h‘c ZUA’OH'
_Pﬂ_,j_]:_(mlr Floaeide Asomi__ Plashic 4%

' Sarnpli.ngPersonnel:. ;! £E'_‘!Ph“ c '51-“"[&“[

. Comments:




V_HMI

= Environmental Consulting Services WATER SAMPLING LOG Page _3 of 3|
Project Name: OfW\C.‘. Sample ID: Mmui-34s
Project Number: HMO003.07 Beplicate ID:
Site Location: _ Hguwihal — OWio Time Sampling Began: __ C§05
Sampling Date: __ 5= =77 Waeather: qu ) M\; 3(2'5 Time Samgling Completed; 09749
EVACUATION DATA

Description of Measuring Point (MF]  Jop o P Jc
: /]

MP Elevation Diameter of Well Casing _2:
Total Sounded Depth of Well Below MP (TD) yg 35 Gallons to be Purged ((@j_) 7
Depth to Water Below MP (DTW) 3,73 {3WCVs, 5§ WCVs, etc.)
Water Column (WC) in Well [TD-DTW] 13, (3 GALLONS PER FOOT (gpf}
Gallons per foot (GPF); from chart 0. {b ) 1%" =008 2° =0.16 3" =0.37 4" =065
Gailons in Well [WC x GPF] D3 = Well Casing Volume (WCV) [1%° = 009 2%°=0.26 3%" =050 6° = 1.47

Evacuation Method and Material [2,’5FQ sehle bader rorin P?"!A! h

SAMPLING DATA AND

FELD PARAMETERS
Color:  Rroin Qdor: Tubidity: Turbid (51 Stajued 2)
] £ 3 O
Temperamre:(oc,) 14 14 1Y 4
pH: (50.) 2.3¢ 29 24 243
Specific Conductance: (l,mhq,jm\ LYA 573 574 574

Sampling Method and Mateﬁai(s;:_D_,kigag,_uLml ler ot J‘-hlv oo
—

Container Description Preservative
Parameters to be Analyzed  Fromiab X erHmi___ preserved by: Lab X or HMi___
Dissolved Medels Sooml  Plaste NGy ~ freld filtere/
Cyanide (Total + Aeenchle) S0oml__ Plastie Maok
_P_H_‘_S_F_(ggdl Eloaride a0 ml__ Plshe H%

Sampling Personnel: ¢ ;_"!dPl_rx [l (__Stun J afz[

Comments:




V_HMI

== Euvironmental Consulting Services WATER SAMPLING LOG Page 4 of _3]
Project Name: O{M{'\" Sample D= me)-1s
Project Number: HMo03.07 Replicate D: M- DUP -]
Site Location: _ Hounibal — OWio Time Sampling Begar; 0% 39
Sampling Date: __§-{ =77 Woeather: wugé_% S0° i amplin leted: /O
r EVACUATION DATA

Description of Measuring Point (MP) |0 p o'( Puc

MP Elevation Diameter of Well Casing Pl
Total Sounded Depth of Well Below MP (TD) £ 41, Gallons to be Purged (‘L? ) 1O
Dépth to Water Below MP DTW) 37.79 {3 WCVs, § WCVs, etc.)
Water Column (WC) in Weil TD-DTW] 20,11 GALLONS PER FOOT (gpf)
Gallons per foot {GPF); from chart 0. 1173 1%" =006 2° =0.16 3" =037 4° =065
Gallons in Welt [WC x GPF] 3.3l = Well Casing Volume (WCV) | 1%~ =009 2%" =026 3%" =050 & =147

Evacuation Method and Material D%Doéalqlt ha;lpy- L,);'h'\ 7;”[‘(/ m‘DC

SAMPLING DATA AND

FELD PARAMETERS
Color:  Devk bm,m- hlo k Odor: _ Tubidty:  Shene
i o~ 3 Feamt

Temperature:("(. ) 14,5 15 15 15
pH: (5.9 7.37 2.39 2.4l 744
Specific Conductance: LIMM 268 7324 736 73)

Sampling Method and Material(s): D [5 Pag, H_g hatler L.Jf fhﬁm l’L Qo 10!

- Caontainer Description Preservative
Paramsters to be Analyzed From Lab _X or HMI___ preserved by: Lab X or HMI ___
Dissolved _Metals __Sooml  Plaste  _ HAOy - fiek] fltere

_C.)mm"_d_c__CTgid_*_Aﬂmbk_l Sooml__ Plesthie Mok
“P'H"‘S'F‘Mi Floeride asoml__ Plashc 4%

Sampiing Personnek T Comphell | € Stndacd
: " Comments: (olar _dres ot LHer ot




VY _HMI

WATER SAMPLING LOG

Environmental Consulting Services Page :5 of ii‘ﬂ
Project Name: _ Ovwel SamolelD: /) - 36
Project Number: HMO003.07 Bepficate ID:
Site Location:  Heunibal OWio Time Sampling Began: /040
Sampling Date: __§5-{p =97 Weather: __(Jindy 40 Time Sampling Completed: ! /1o
r EVACUATION DATA
Description of Measuring Point (MP) oD o'c Puc
1
MP Elevation Diameter of Weil Casing e
Total Sounded Depth of Well Below MP (TD) 53.0% Gallons to be Purged  (7.5) 7.5
Depth to Water Below MP (DTW) Y, .53 {3 WCVs, 5 WCVs, etc.)
Water Column {WC) in Well [TD-DTW] 15.5¢ GALLONS PER FOOT (gpf)
Gallons per foot {GPF); from chart O.1p 1%" =006 2° =0.68 3" =037 4" =065
Gailans in Well (WC x GPFl b = Well Casing Volume (WCV) | 1%~ =009 2%" = 026 3%" =050 6" = 1.47

Evacuation Method and Material

Df«idnsc.hle hadler J_IJLMJFG’A/ (e

SAMPLING DATA AND
FIELD PARAMETERS

Color: __ Rlacle - glgrk brin Odor: Turbidity: Veyy shaiuec] ewd cloady
° L - 3 Finaad T V4

Temperature:{9C) 16 155 1Y IS5

pH: (s0,) hlal %63 S5 9.64

Specific Conductance: %umhglmﬂ 235n 33%0 .33 329

Parameters to be Analyzed

Dissolved _Metals

Cyunide (Total < Amenchle)

PH I.SF(QM E’unvf\cl{

" Commants:

Sampling Method and Matedal(s):__D_,:sPog‘hk hailer woib 2oly Lode
{ [ -

Container Description Preservative
From Lab _X or HMI ___ preserved by: Lab X or HMI____
S00ml  Plastie - __BAOy = field ltere
Sdoml_ Plgstic MAok
250 ml_ Plashe 5%

Sampling Persomnet: T Cauveshe |

. C. IIISfanclar.:.L |

Colov 'does

[§
not L‘llef out




V_HMI

==  Environmental Consulting Services

Project Name: O(\MCJ('

WATER SAMPLING LOG Page _{p of

Project Number: HMO03.07

Site Location: _ Henwihal Owio

Sampling Date: _§-7-=97 Weather: .ngy_,.u.md*_JD_

Sample ID: myl-33

Beplicate ID;
Time Samoling Began; __ {{3Q
Time Sampling Completed: /00

EVACUATION DATA
Too of
Description of Measuring Point {MP) lop o P Jc
: 1
MP Elevation Diameter of Well Casing ol
Total Sounded Depth of Well Below MP (TD) &7 14 Gailons to be Purged (¢3) 3.5
Depth to Water Below MP (DTW] Yn . (o (3 WCVs, 5 WCVs, etc.)
Water Column (WC) in Weil [TD-DTW] 7. 03 GALLONS PER FOOT (gpf)
Gallons per foot (GPF); from chart 0.1 1% =008 2° =0.18 3" =037 4" =0.55
Gallons in Well [WC x GPF] 2,73 = Well Casing Volume (WCV} |1%" =0.09 2%" =0.26 3%" =050 & = 1.47
Evacuation Method and Material D%-)o sahie bBaler it Pgl;{ / rope
SAMPLING DATA AND
FELD PARAMETERS
Color: R pwn Odor: = — Turbidity: Sheined (not CIOUJJL)
§ timal
Temperature:(9C ) IS5 155 155 Prs
pH: (sv,) 2.37 £.55 vAL] 4,71
Specific Conductancs: (u,!hga_[umj a9 633 QJD_ 692
7 :

Parametars to be Analyzed

Dissolved Metals

-

PH l,ﬁF(gd E’uor'ulL

Sampling Method and Materiai(s): _.DLS.PQ%J:k—h'A‘ ler ot Do'u Roae

Container Dascription  Preservative
From Lab _X or HMI ___ preserved by: Lab X or HMI__
__500ml  Plastie B0g ~ feekd Liltered/
Sooml_ Plastic _MAok
Ao ml__ Plaskic HC

Sampling Personnel:

!

ed

Comments: (olov does ol (om;ﬂeﬁl}: £ H—e'f_buT




Y HMI

WATER SAMPLING LOG Page _7 of _3]
Project Name: OvmeT Sample ;. M- 395
Project Number: HMo003.071 Beplicate ID:
Site Location: _ Heumibhal — OWio - Time Sampling Began: /233G

Sampling Date: __§~ -6 =97 Weather: _Suuny __hreaty 50° i lin leted: /310

r EVACUATION DATA

Description of Measuring Paint (MP} oD o'c Puc
- y

MP Elevation Diameter of Well Casing fod
Total Scunded Depth of Well Below MP (TD) 4( 0 Gallons to be Purged  ( Q 7
' Depth to Water Below MP (DTW) 36.37 {3 WCVs, 5§ WCVs, ete.)
Water Column (WC) in Well [TD-DTW] 10,33 GALLONS PER FOOT (gpf) |
Gallons per foot (GPF); from chart O.1p 1%" =006 2° =0.18 3° =037 4 =0.65
Gailons in Weil (WC x GPF] LS = Well Casing Volume (WCV] | 1%~ =009 2%" =0.26 3%° =050 6" = 1.47

Evacuation Method and Mateﬁal_b{qiao:mhlt hm.lgr Ll)ifh l,jol\/ mPg

SAMPLING DATA AND
HELD PARAMETERS

Color:  Rymuw)W Odor: Turbidity: ﬁ ‘mggi gmd Cloudy
1 - 3 ] Tna

Temperature:((. ) IS5 (£5 (55 155 155

pH: (su) 9.9} 9,09 9.9 y 1) %47

Specific Conductance: (,1. mhosfem) 506 G35 709 270 900

Sampling Method and Maeﬁal(s):_b_,kfm_)gk aler et oolv Bode
I

_Container Dascription ! Preservative
Parametsrs to be Analyzed From Lab _X or HMI ___ preserved by: Lab X or HMI___
Dissolved Mekls S0 ml  Plastic - EAQ; ~ {;H 14/ fere./

Cyunide (Total « Amenchie) Sooml___Plastic Mok
pH,Soled Fluocide asom Plashc 4%

o S;mpliné me . | am[ . | : ' :
.' Comments: il:r 29& not fiHLLnu‘f’; Well drpr to ¢ g Lol hailers

O.'F:l'!r‘ 3 L-()f” voluwes (S's.tJ).

r7-ORWSOAWKS




V_HMI

==~ Environmentai Consulting Services WATER SAMPLING LOG Page_ ¢ of 3]
Project Name: Of\MC"' Sample ID: mea-37
Project Number: HMO003.07 Replicate 1D:
Site Location: _ Honwibhe)l — OWio Time Sampiing Began: _ /320

Sampling Date: __§=( =77 Weather: Cloud¥ gg.‘ﬂd¥ Sp° Time Sampling Completed: /344

EVACUATION DATA

Description of Measuring Point (MP)  Jop o‘ Puc
1

MP Elevation Diameter of Well Casing PoXd
Total Sounded Depth of Well Below MP (TD} . G% Gallons o be Purged  {R.5) @
Depth to Water Below MP {DTW) 19 ., 4Hp {3 WCVs, 5 WCVs, etc.)
Water Column (WC) in Well [TD-DTWI /7, 5% GALLONS PER FOOT (gpf] _
Géllons per foot (GPF); from chart 0.1 1%* =006 2" =0.16 3" =037 4" =055
Gallons in Well [WC x GPFj 2.%1 . = Well Casing Volume [WCV) | 1%~ =003 2%" =026 3%" =050 6" =147

Evacuation Method and Material Dij}goéahle hoiley mi‘h,\ Pgl\/ mP(

SAMPLING DATA AND
FIELD PARAMETERS

Color: _Darle  Wvown Odar: - . T&?:f'ﬁ: Shuined cond T:;v!y}:/
Temperature:(oc_ ) 14,5 145 19S5 [Y4.5
pH: (5.9,) 2.0% .09 7.08 .01
Specific Conductance: (1‘ oS Jom) gY3 8.2 KYa) v il

Sampling Method and Material(s): ht.SPoﬁ ble iler et paly Poae
+ i

Container Description Preservative
Parameters to be Analyzed FromLab_X or HMI ____ preserved by: Lab X orHMI____
Dissolved Metals So0ml  Plastic " BNy = field Gldered

( )(gnfdg (Total « Amenghle ) _ 500wml__ Plastic ' MAok
PH "jP(a”J Flsaride ASomt_ Plashe HC

samping Pt T Gowpell ¢ Stundard
Commems: _Coloy does _not filler ot

MMTT.ORWS-LOA WS




V_HMI

WATER SAMPLING LOG

=== Environmental Consulting Services Page 3 of .} l
Project Name: Ofmd" SampleD:  MLI-Y1
Project Number: HMoO03.07 Replicate ID;
Site Location:  Houwihal — Olio Time Sampling Began: __{ 4/0
Sampling Date: 8= (=97 Weather: _Cloud oy Time Sampling Completed; /500
EVACUATION DATA
Description of Measuring Point (MP)  Jop o'£ Puc
- 1
MP Elevation Diameter of Well Casing a”
Total Sounded Depth of Well Below MP (TD) £a.db Gallons to be Purged @3,5 Y ay

Depth to Water Below MP (DTW)

Water Column (WC) in Weil [TD-DTW]

Gallons per foot (GPF}: from chart

Gallons in Well [WC x GPF]

13,50 {3 WCVs, 5 WCVs, etc.)

4%, 26 GALLONS PER FOOT (gpf)
0.16 1%" =006 2° =0.16 3° =037 4° =065
7.9 = Well Casing Volume (WCV) [1%° =0.09 2%" =028 3%" =050 6" = 1.47

Evacuation Method and Material Jfﬂ‘no sable _bhader roitn b o Pc
[N

SAMPLING DATA AND
FELD PARAMETERS

Color:  Byawin Odor: Turbidity:  \/_ Claucly
) e 3 ELUB K
Temperature: (°(. ) 157 135" AN 15~
pH: (s0,) (.99 699 . % 6. 7%
Specific Conductance: {, ,,!bg_[‘m)v 35a 342 347 357
] (4

Parameters to be Analyzed
IZ[SSD!veJ [[lﬂ'(_'t, Is
Lyunide (Total < Amemable)

L < Am
_,P.H_,.il:_(a::ifplll&fut

" Sampling Method and Mateﬁal(s):_D[_;Fa&_Hg hader oyt paly  Bode
—* }

Container Description Preservative
From Lab _X or HMI ____ preserved by: Lab X _or HMI ___
So0ml  Plastie : HAO; ~ -fg';u Elere/
S20ml__ Plastic MAok
asoml_ Plashe 4

Sampling Persannet: :rcm,abgu , C Stundaed

Comments:




Y HMI_

WATER SAMPLING LOG Page [0 of _3]
Project Nama: O(W\Cj' _ Samgle ID:. mu)-394
Project Number: HMO03.07 Replicate ID;
Site Location: _Hewnmibhal  Ownio ' Time Sampfing Beqan: 0745
Sampling Date: 5§~/ =97 Weather: 'FSUEJ\/ 4p° Time Sampling Completed; 0330
[ EVACUATION DATA

—
Description of Measuring Point (MP)  Jop o-£ Puc
- 1

MP Elevation Diameter of Well Casing ¥
Total Sounded Depth of Well Below MP {TD}) 20.2) Gaflons to be Purged Qﬁ) /9
Depth to Water Below MP (DTW) H0.%a {3 WCVs, 5 WCVs, etc.)
Water Calumn {WC) in Weil [TD-DTW] 3.9 GALLONS PER FOOT (gpf)
Gallens per foot {GPF}; from chart 01]L 1%" =008 2° =0.16 3" =037 4° =065
Gailons in Well (WC x GPF] _L; = Well Casing Volume (WCV)} | 1% = 0,09 2%" = 0.26 3%" =0.50 &" = 1.47

Evacuation Method and Material J)f«‘an sahle _hoder 1t Mjﬂol\l _rpe
[ [}

SAMPLING DATA AND
FIELD PARAMETERS

Color: [ishl” Tau Odor: Turbidity:  Slshtly Clovdy
i t - 3 final [ A 7
Temperature:("(, ) 15 Wi 5 yis
pH: (50.) 2.5% 264 7467 746
Specific Conductance: { ly”‘hw 445 45y A% 557
" Sampling Method and Materiallsi: [} Pag. ble hiler L hL_‘mL\L 2o 'ac
. Container Description o _ - Preservative
Parameters to be Analyzed From Lab _X or HMI ___ preserved by: Lab ¥ or HMI ___
Dissolved Metals — Spoml  Plastie " HAO; = el bildere/

( #‘ng‘dg ‘Tgigl < Amgmb(g ! 500 lML qua‘h‘c /UAOH‘
_P_H_’j_l:_(g_gir Floaride 250ml_ Plashc 4%

Sampling Personnel: ") !E!!Pk! [l ( Sk ”Ja_a[

Comments:




V_HMI

~==.  Environmenal Consulting Services

Project Namae: O{\MC"'

WATER SAMPLING LOG

Project Number: HMo003.067

Page |/ of 3

Sample1D:  M6)-395

Replicate 1D:

Site Location:  Heunihal OwWio

Sampling Date: __§~ -7 -7

OF90

Weather: __ Fogeny  Y0° Time Sampling Completed: Q%45
W/

L EVACUATION DATA j

Description of Measuring Point (MP} oD o‘( Puc
- ]

MP Elevation Diameter of WeR Casing _9"
Total Sounded Depth of Well Below MP (TD) bLi. a3 Gallons to be Purged (LO.J) /0.5
Depth to Water Below MP [DTW) i .10 (3 WCVs, 5 WCVs, etc.)
Water Column (WC) in Weil [TD-DTW] al. 13 GALLONS PER FOOT (gpf)
Gailons per foot (GPF}; from chart 0 b 1%" =006 2° =0.16 3° =037 4" =0.65
Gallons in Well [WC x GPF] 3,4 = Well Casing Volume (WCV) |1%° = 0.09 2%° =0.26 3%" = 0.50 8" = 1.47

Evacuation Method and Material D{ﬁ‘aoéahlL haler toitn laol\{/ ch'

SAMPLING DATA AND

FELD PARAMETERS
Calor:  Awhey hypwm Odor: ) _ _Turbidiy: St/
! N
Temperature:@ﬁ) /5 15 A e
pH: (s.0,) 7.43 2.23 933 G20
Specific Conductance: {,,mhes Jom ) 5760 5550 S770 5500
7

Dissolved Medels

Sampiing Method and Mataiai(s):_&,:siaag_hk hiler u)l Llaglu JODC
{ [

Container Description Preservative
Parameters to be Analyzed - From Lab _X or HMI ___ preserved by: Lab X _or HMI ___
S0 ml_ Plastic HAOs ~ Sretd Eiltered
Cyun 1de (Total <« Awmenchie) Soowml. _ Plastic MAoH
a50ml__ Plashic 4

T
PH ; 5Pfad’ F’uav"ul{

Sampling w* : T GMD‘!“. i.(‘ ﬁfc‘vmlar‘al :

!
Comments: Colpy Ang; nat filer oot

TOIOT-OAWE-LOGWES




V_HMI

WATER SAMPLING LOG

—==x  Environmemal Consulting Services Page lé of _3]
Project Name: Ofw\tj' Sample 1D: me-13
Project Number: HMo003.07 Repficate ID:
Site Location: _ Hewnihal  OWio Time Sampling Began: 09 3¢)
Sampling Date:  §=7 =97 Waeather: .Suvm;l Yo'k Time Sampiing Gompleted: /O[S~
[ EVACUATION DATA 1

Description of Measuring Point {MP)

Too ol Puc
]

MP Elevation -

Total Sounded Depth of Well Below MP {TD)

Depth to Water Below MP (DTW)

Water Column (WC) in Weil {TD-DTWI

Gallons per foot {(GPF); from chart

Gallons in Well [WC x GPF]

Diameter of Well Casing
(4. 34 Gallons to be Purged
43 .30 (3 WCVs, 5 WCVs, etc.)
Yy, 74
0.1
7d = Well Casing Volume (WCV}

JD”
(al.L) da

GALLONS PER FOOT lgpf)

1%" =006 2° =0.16 3 =037 4" =0.65

1% = 009 2%" =026 3I%" =050 6" =147

SAMPLING DATA AND
FELD PARAMETERS

Calor:  Nowe

Evacuation Method and Material  Disdosahle  Dailer it ool rone
} [ !

Parameters to be Analyzed

Dissolved _Medls

Container Description
FromLab _X or HMI ___

_AZQO_ML P /i QLS'h.C )

500ml__ Plestie

Odor: Turbidity:  ({e¢,
T a 3 (2]
Temperature:ﬁ(, ) /5.5 158~ 155 1SS
pH: (s0) 257 Zhele U 2%
Specific Conductance: (lumbg.ILDLL 439 wrry Yl Y24
Sampling Method and Mateﬁa((sl:__D_,:sfb&hlthﬂef L Pa'u Rope
{ {

Preservative
preserved by: Lab L or HMI __
HAOy ~ field Lliere/
Aok

" -
+ F’uov‘;fl(

asomt_ Plashe

H%

Sampling Pﬁrsonnel:

Comments:

- | an[.




VY _HMI

WATER SAMPLING LOG

Environmental Consuiting Services Page /,ﬂ of 3[
Project Name: O{W\C-‘- Sample ID: M) -43d
Project Number: HMo03.07 Begficate 1D:
Site Location: __ Heumihal  OWio Time Samoling Began: /09T
Sampling Date: -7-91 Time Sampling Completed: //3 &

Weather: {uhn7\l 50'.5

Description of Measuring Point (MP)

Total Sounded D_epth of Weill Below MP (TD)
Depth to Water Below MP (DTW)
Water Coiumn (WC} in Weﬂ {TD-DTWI]
Gallons per foot {(GPF); from chart
Gailons in Well [WC x GPF]

Evacuation Method and Material

|

EVACUATION DATA

o-c Puc__

lop
KB

MP Elevation .

Diameter of Well Casing 9%

L9.10 Gallons to be Purged

QL) aa

3993

(3 WCVs, 5 WCVs, etc.)

H5717 GALLONS PER FOOT (gpf)

0 .]k 1%" = 0.06 2° =0.18 3" =037 4" w0.65

.33 = Well Casing Volume (WCV}

1%° =009 2%° =026 3%" =050 6° =147

Dfslaoaahle baller J‘:\ol\{: ro e

SAMPLING DATA AND
HELD PARAMETERS

Color: _ Nane Odor: Turbidity: € JPay
[] Y -3 Finel

Temperature:(og 15 I Y 15 15

pH: (s0) 243 2.95 _%.00 2.79

Specific Conductance: { Iymhg_[u,d 423 H443 Hé6 Y48

Parametars to be Analyzed
Dissolved _Metels
" N 3 (4.

_P,H_r,iP_CmifFLJnridc

Sampling Personnel: “

Sampling Method and Materalsl: _D_r.s.,m.HL hailer oot aolu I'A pe_

Container Description Preservative
From Lab _X or HMI ___ preserved by: Lab X or HMI____
__Sooml Plastie " _ HNOy - fiek] Blter]
S00ml _ Plgstic _AAok
ASoml Plshe q%

J- C‘IMDhl, ;C \STGVICIGJZI

Comments:




V_HMI

== Environmental Consulting Services WATER SAMPLING LOG Page /4 of 3}
Project Name:  OvweT SamplelD:  Mul)-Y3s
Project Number: Hmoo3.07 Repficate ID:
Site Location:  Houwibhal  OWuo Time Sampling Began; 143
Sampling Date:  §=7 ~97 Weather: _ Sunp y [ Time Sampfing Completed: /305"
[ EVACUATION DATA

Description of Measuring Point (MP)  [oD O'C Puc
- 1

MP Elevation Diameter of Well Casing _ 97
Total Sounded Depth of Well Below MP (TD) 53,30 Gallons to be Purged (,jf 9) (,
Depth to Water Below MP (DTW) 40,04 (3 WCVs, 5 WCVs, etc.)
Water Calumn (WC) in Weil {TD-DTW] /2. 3l GALLONS PER FOOT (gpf) ]
Gallans per foot (GPF}; from chart O ' 1%" =006 2° =0.16 3° =037 4" =065
Gallons in Weil {WC x GPF] 19 = Well Casing Volume (WCV) |1%~ =« 003 2%" =0.26 3%~ =0.50 8" = 1.47

Evacuation Method and Material D,’jPQ,:leg bg;le: L u.f_'lg pgﬁ‘[ ro e

SAMPLING DATA AND
HELD PARAMETERS

Color: | fobt Tamn Odor: Tubidity:  Sheby Cloudy
J [ -~ 3 bean] A4 4
TemperaturE:&(.) lz AN L5 15
pH: (su) 240 2.5 ¥.52 g.51
Specific Conductance: {,,mhos Jom) 190 1338 1390 JALTs)
7
Sampling Method and Mateﬁal(sl:_&ut]c&_h‘g huler roi Po I\'I 20106
Cantainer Description Preservative
Paramsters to be Analyzed From Lab _X or HMI ___ _ preserved by: Lab ¥ or HMI___
_Dissolved _Metals __Sooml Plaste " _ HARy - field filtere/
Al T - Awm S00ml__ Plyshe MAoH

PH l,ii:(gxd, Floavide Asoml Pleshc 4

 Sampling Persoﬁﬁel: J nglahe( | - C jfmnola’m[

Comments:

rAST.ORWEADAWES




V_HMI

= Environmental Consulting Scrvices WATER SAMPLING LOG page /5 of _3)
Project Name: O{\Mt't' Sample 1D me-19
Project Number: HMO03.07 Replicate ID:;
Site Location:  Houwihal — OWio  TimeSamplingBegan: /345

Sampling Date: _ §=7 ~97 Weather: 50‘“3‘ (Mo Time Sampiing Completed: /335"

L— EVACUATION DATA

Description of Measuring Point MPl  JoD o+  PUC
- I

MP Elevation Diameter of Weli Casing _9”
Total Scunded Depth of Well Beiow MP (TD) 65.20 Gaflons to be Purged  (71,4) 12
Depth to Water Below MP (DTW) 41,50 {3 WCVs, 5 WCVs, etc.)
Water Column (WC) in Well [TD-DTW] 23,120 GALLONS PER FOOT (gpf)_
Gallons per foot (GPF); from chart 0. {e 1%°* =006 2° =0.16 3° =037 4" =065
Gallons in Well [WC x GPF] 3.% = Well Casing Volume (WCV) |1%" = 0.09 2%~ =0.26 3%" =0.50 6" = 147

Evacuation Method and Material Dfﬂ‘ao‘ﬁahle bader ¢ uh Fol\/ m‘oc

SAMPLING DATA AND
FELD PARAMETERS

Color:  Bynwn Odor: _ x . Turtidity: C loud/v
Temperatura:(ot.) 13,5 13.57 135 135

pH: (sv) 2.4 249 2.5 1.50

Specific Conductance: { IUM Y43 437 433 431

- Sampling Method and Material(s):_D,kPog._Hg hn”ef u): ftho '\‘I Roix

Container Description : Preservative
Parameters to be Analyzed Fromlab_X or HMI___ preserved by: Lab X _or HMI ____
D 550'ch Metels So0ml.  Plastic ’ HAO; ~ ‘ECU ﬁ/ fere/ |
Cyan tde (Totc]l + Amenable) S0oml_ Plgstie MAok
_P_H_rj_P_(gdi Floaride . aSoml_ Pleshc 4%

éamplir;é Parsomel J Gm"oh: [ 4 (st vtzI a rz[

. ' Comments:




V HMI

WATER SAMPLING LOG

Page [ Q of

Project Name: O(\MC'" Sample ID: M=o
Project Number: HMo03.07 Beplicate ID:
Site Location:  Hounihal  OWio Time Sampfing Began: 1345
Sampling Date: _ §=7~97 Weather: Syy\v\\l} L Time Samolfing Completed: 435
L EVACUATION DATA
Description of Measuring Point (MP) TSD o‘( Puc
MP Elevation | Diameter of Well Casing 3"
Total Saunded Depth of Well Below MP (TD) 90 ,HO Gallons to be Purged jLLf.(-) 19
Depth to Water Below MP :(DTW) £1.727 (3 WCVs, 5 WCVs, ete.)
Water Column (WC) in Well [TD-DTW] 3% (,3 GALLONS PER FOOT (gpf]
Gallons per foot (GPF); from chart 0. 1l 1%“ 2008 2° =0.16 3" =037 4" =0.65
Gallons in Weil [WC x GPF} (.1% = Well Casing Volume (WCV) |1%° = 0.09 2%° =0.26 3%" =050 6 = 1.47

Evacuation Method and Material

Disposahle baler cnifh  poby mpe
i b i
SAMPLING DATA AND
HELD PARAMETERS
Color: None Odor: Turbidity: (e~
T S 3 ~Fnal
Temperature:tc ) 15.9 155 155 IS5y
pH: (50 2.7% 7.8 _2.85 250
Specific Conductance: {;,mhes feim ) 1340 1360 1357 L350
1
* Sampling Method and Material(sl: _ [}’ der b P,JL‘, s e
Comntainer Description Preservative
Parameters to be Analyzed From Lab _X or HMI ___ preserved by: Lab X orHMI___
Dissolved _Metals — S00ml  Plastie BAR; ~ fel] fltere/
( pn,"dg (Total « Amenchie) Sdowml _ Plgstic MAok
_PH.,.iF.(aﬁJi.Fluaﬁcli 250ml _ Plashe Ead

Sampling Personnel:

. Commems:

_J—_G_«m.)llxl_‘ P C .éj?.m’grz(

PRAOT.ORWELOG. WES




V_HMI

WATER SAMPLING LOG

~=.  Environmenial Consulting Servicex Page ! 2 of
Project Name: _ QvweT SamgleiD: _MLJ-403
Project Number: HM003.07 Replicate ID:
Site Location:  Houmihal — OWnjo Time Sampiing Began: /937
Sampling Date: 5= -97 Weather: Time Sampling Completed; { L0

Description of Measuring Point (MF)

L |

EVACUATION DATA

MP Elevation .

E'D o-( Puc

Total Sounded Depth of Well Below MP {TD}

Depth to Water Below MP (DTW)

- Water Column {(WC) in Weilt [TD-DTW]

. Gallons per foot (GPF); from chart

Gallons in Well [WC x GPF}

Diameter of Well Casing
70,40 Gallons to be Purged
51.92 {3 WCVs, 5 WCVs, etc.)
14.43
0.1t
.95 = Well Casing Volume (WCV}

Evacuation Method and Material J}{«‘nn <ohle bhadler

,3”

{13) 9

GALLONS PER FOOT (gpf)

1%* =006 2° =018 3 =037 4" =065

1%" =009 2%" =026 3% =050 6° = 1,47

SAMPLING DATA AND
FELD PARAMETERS

ufn  poly rope
1

Color:  Browmn Odor: Turbidity: Cloudv
] -~ 3 Fiva, |
Temperature:(°C ) 155 (5.5 i 155
pH: (s.0,) q.04 %06 f06 ¥.07
. Specific Conductance: (lughg_[;,ml_ 1335 1400 &1/} 1917

Paramaters to be Analyzed

Dissolved _Melkls

-

n

< [0S

plSoleed Eloaride

Sampling Method and Material(s}: __D.LS.%&H.L hader ot aclu Qoac'

Container Description
From Lab x or HMI

SO0 ml E{g 5f:‘c .
S00ml__ Plashe

Preservative
preserved by: Lab x or HMi

BAOy ~ field fildere/

Aok

250 mi___ Pleshc

4o

Sampling Personnel: | (E!th“ ' c 512]1;’&1’5{
. Comments: :




Y HMI_

Project Name: Ofw\cj'

WATER SAMPLING LOG Page ¥ of

Sample ID: _MLJ-29d

Project Number: HM003.07

Replicate 1D:

Site Location:  Howwibhal — OWwio

Time Sampling Beqan: 1573

Sampiing Date:  §=7-=92 Weather: ﬁuvm)'[ m:‘m& Lo’ Time Sampling Completed: /GO0
EVACUATION DATA

Description of Measuring Point (MP)

MP Elevation

Ton o-c Puc
1

Total Sounded Depth of Weil Below MP (TD)

Depth to Water Below MP (DTW}

Water Column {WC) in Weil [TD-DTW]

Gallons per foot (GPF); from chart

Gallons in Weil [WC x GPF]

Diameter of Well Casing 9%
£1.9¢ Gallons to be Purged (20.5 ) Q0.5
37,10 {3 WCVs, 5 WCVs, etc.)
422% GALLONS PER FOOT (gpf)
o"h 1%° =006 2 =0.16 3" =037 4" =065
.76 = Well Casing Volume {(WCV) | 1%" =0.09 2%° =0.26 3%" = 050 6" = 1.47

Evacuation Method and Material J)f«(aou.hle baler coitn  poby rope
1

SAMPLING DATA AND

FELD PARAMETERS
Color: MNowe 04:'lor: Tubidity:  (leay
Y 3 $inal
Temperature:(°( ) 155 /5.5 /3.5 /5.5
pH: (s0,) 7.42 2.25 291 7.50
Sd7 441 479 419

Specific Conductance: {;,mhos Jem )
hr

Parameters to be Analyzed
Dissolved Meduls
( ygnfdg (Total « Amenahle)
.PH_,.iP(axJi_FluodJ{

Sampling Method and Material(s): Dl'spog ble hader coitn 2aly  Pape
[ 1

Sampling Personnel:

Container Description Preservative _
~ From Lab _X or HMI ___ preserved by: Lab X or HMI____
Sooml  Plastre T ___HA®, ~ ‘fx:ﬂ £ltere/
S0oml__ Plgstie MAok
asoml__ Plashe 4%

. Comments:

IGm;jhll L Stdacd




V_HMI

=== Environmental Consulting Scrvices WATER SAMPLING LOG Page _/?__ of _3 l
Project Name: Ovrwmet Samgle 1D: mae)-31
Project Number: HMo003.071 Beplicate 1D _Mmu)- Du’.l -3
Site Location:  H.nnihel OwW10 Time Sampling Began: 2740
Sampling Date:  5-9 =97 Weather: __59°  {+ Rain Time Sampling Completed: & 845~
( EVACUATION DATA j

Description of Measuring Point {(MP}

TSID O‘C Puc

MP Elevation Diameter of Well Casing JQ” .
Total Sounded Depth of Weli Below MP (TD} 672,51 Gallons to be Purged (‘?_ q) /)
Depth to Water Below MP (DTW) 4L . T (3 WCVs, 5 WCVs, etc.)
Water Column {(WC) in Well {TD-DTWI a0, 59 GALLONS PER FOOT (gpf).
Gallons per foot (GPF; from chart 0.4 1%" =008 2° =0.16 3° =037 4" =0.65
Gallons in Weil [WC x GPFj éjo = Well Casing Volume (WCV) |1%" = 0.08 2%" » 0.28 3%" = 0.50 6= = 1.47

Evacuation Method and Material J),‘«‘m.\ahle hcu ley u)”\'\ lDal\(l M'D(

SAMPLING DATA AND
HELD PARAMETERS

Color:  Nerk bvaon-bleck 0?0” 2 . WI:J:’biditW Jjer)/ Steined
Temperature: (o(_ ) 5 5 15 AN
pH: (sv) b8 %23 972 4§
Specific Conductance: %ML Ao 00  dA00 po/lsd)

‘Sampling Method and Material(s): y

bniler b poly  Booe
| S

) . . Container Description Preservative
Paramsters to be Analyzed From Lab _X or HMI ___ _ preserved by: Lab¥ orHMI___
Dissolved Medals Sooml Plaske Ay = Lel] fildered
) T < Amen Soowml _ Plgstic LAaok
PH jP(m'dd Floaride asoml Plashic %
Pce Ha

X0 mL_ Eless

g SarﬁplindPérsoﬁnel: ’ :T Cﬁm?hﬁ“ i. C ‘Stcha:nI
COM@'# _lolov_dnes ot LHe, adf o




Y HMI_

WATER SAMPLING LOG Page A0 _of 3|
Project Name: Ormc"' Sample 1D: me)-1g
Project Number: HM003.07 Benficate ID:
Site Location:  Howmihal  OWio Time Samgfiog Beqan: ~ OY T
Sampling Date:  §=F =97 Weather: _(uevcast  50° Time Sampling Completed: O340
l EVACUATION DATA

Description of Measuring Point (IMP)  Jop o-( PUC
: 1

MP Elevation Diameter of Weil Casing  __ 7
Total Sounded Depth of Well Below MP (TD] 58%.00 Gallons to be Purged (3. 7) G
Depth to Water Below MP (DTW) 39,94 {3 WCVs, 5 WCVs, etc.)
Watgl" Column {WC) in Well [TD-DTW] / f, 16 GALLONS PER FOOT (gpf)
Gallons per foot {(GPF); from chart | 0.1 1%"=0.08 2" =0.16 3" =037 4" =085
Gallons in Well [WC x GPF] 2.9 = Well Casing Volume [WCV] |1%" = 0.09 2%" = 0.26 3%" = 0.50 & = 1.47

Evacuation Method and Material J;q'aa wehle Dadev L,);'ho%aol\(/ m'oL

SAMPLING DATA AND
FIELD PARAMETERS

Color:_ Davk  bran- black Odor: _
Temperature:@c) | \5" ,9.5_ 15 15
pH: (sv) 2.57 9.60_ 2.58 7.58
Specific Conductance: (I.,mh ) “Hako 4230 4130 4110
Sampiing Method and Materialls): DI-SPaﬁ ble hailer cobn poly  Pope
e Container Description o ! Preservative
Parameters to be Analyzed Fromlab X or HMI ___ preserved by: Lab X or HMI____

Dissolved Metals _ Sooml  Plaste 1 BNOy - fiel] filtere/
_C_)(g_m:d_f__(;rgig]_-r_m)&blz_)_ Sd0ml__ Plgstie Mok

PH ij,mJ’ Eloaride a50mi__ Plashc ¥

pPce XD ML Eless __Ha

-Sampling Personnel: | T CQMP}'L“ " (_ Skvwlar‘al

Comments: Colov does nat £ilter out, ;[g%; hgd. > £ilter




VY _HMI

WATER SAMPLING LOG

Environmensal Consuiting Services Page Q| of _3]
Project Nama: Ofm(j' Sample 1D: mai-30
Project Number: HMo003.07 Beglicate ID-
Site Location:  Howi el O\io Time Sampling Beqan; 0947
Sampling Date:  5-9~-97 Weather: Oueveast 44° Time Samgling Completed: [0 /5
EVACUATION DATA
Description of Measuring Point {MP} -[-:) D o-( PUC
MP Elevation ‘ Diameter of Well Casing Pl
Total Sounded Depth of Well Below MP (TD} GO 4 Gallans to be Purged (5:5' ) &
Depth 10 Water Below MP [DTW) 49,02 {3 WCVs, 5 WCVs, etc.)
Water Column {WC) in Well [TD-DTW] H.3N GALLONS PER FOOT (gpf)
Gallons per foot (GPF); from chart 0. 1o 1%" =006 2° =0.16 3° =037 4= 0.5
Gallons in Well IWC x GPF] [.83 = Well Casing Volume WCV) |1%" = 0.09 2%" = 0.25 3%" =050 6" = 1.47

Evacuation Method and Material

D{«]aomhl& batler ot laol\(l rope

SAMPLING DATA AND

FELD PARAMETERS
Color: BY‘O&J\A Odor: Turbidity: Tsz bl cl
] -~ 3 "~ Final
Temperature: (i(_ ) 15 15 15 Y
pH: (5.0 b, 33 637 645 b.497
Specific Conductance: (}MI 256 338 3233 339

Parameters to be Analyzed

_Dissolved Metals

( )ggnfdg (Tofal + Amenable)
"PH"'j'PLMAf Eloovide

Pce

Sampling Method and Materialls): _Dur]cg,_ug hadder u)rfh aolu Roar

Container Dascription Preservative
FromLab _X orHMI ___ preserved by: Lab X or HMI ___
500 ml e HAR; ~ fiet] filtere/
S00ml__ Plustic MAok
aSomt  Plshc ¥
MO ML Elass A
Sampling P@meh _&APRLL’__L_&MQ ,.5[ '
' Comments: “ _ ' Rz | Jers




HMI

WATER SAMPLING LOG

=- Eavironmental Consulting Services Page JQ of 3]
Project Name: O{W\c'i' Sample 1D: mel-%
Project Number: HM003.07 Replicate ID:
Site Location:  Houmihal  OWio Time Sampling Began; (633
Sampling Date: __§-9 =97 Weather: _Quevcast 40 Time Sampling Completed:  // 0
EVACUATION DATA
Description of Measuring Point {MP) 7;0 0'£ PUC
MP Elevation . ' Diameter of Well Casing _Q”
Total Sounded Depth of Well Below MP (TD) 91.%% Gallons to be Purged ([&,L) 13
Depth to Water Below MP (DTW) (5. 30 {3 WCVs, 5 WCVs, etc.)
Water Column (WC) in Well {TD-DTW] . S8 GALLONS PER FOOT (gpf)
Gallons per foot (GPF); from chart O.15 1%" =006 2° w0.16 3° =037 4" =0.65
Gallons in Well [WC x GPF] H ,éb’ = Well Casing Voluhe {(WCV) |1%° = 0.08 2%" = 0.26 3%° =050 6" = 1.47

Evacuation Method and Material J)h‘ao.\aue heyle v m”h laol\ll fup.:

SAMPLING DATA AND
FELD PARAMETERS

Parameters to be Analyzed

Dl.5501l|lt£‘ mL'(‘l\ Is

color:  Rrpwon Odor: - x . Tj“@dﬂy' JTLQQI.%/
i AN
Temperature: (O(_) A JiA NiA [
pH: (s, AL 9.3 .43 9,30
Specific Conductance: (lu#_‘]_%.hml 1338 1320 (3 315
. .Sampling Method and Mateﬁal(s):__ﬂ,:sf]ag_)g_k heiler L‘th\ lao'\’/ Qo '.‘)e

Container Dascription
From Lab _X or HMI ____
So0ml.  Plastie

Preservative

preserved by: Lab x or HMI

; HAO; ~ field Elere/

_.C.yam:dc (Total « Amewnchle)

SPoml_ Plgstie MAok
A50mi Pleshc 2
X0 ML Elass Hel

- PH P,SP!QM F[uuv‘;JL
_Pce

Sampling Personnel:

|

T Gaompbell . ¢ Stndacd

Color dloga m:'l i“gHm’ ot




V_HMI

WATER SAMPLING LOG

=== Environmental Consuiting Services Page 2 1 of 3 l
Project Name: OIW\C+ Sample 1D: Mul- a
Project Number: HMO003.07 Replicate 1D:
Site Location:  Heunihe Owio Time Sampling Began: 1133
Sampling Date: __§-% =92 Weather: _Overcast  50% fin ! 1S
[ EVACUATION DATA
Description of Measuring Point {MFP) lop o'c PU(
: ]
MP Blevation Diameter of Well Casing ol
Total Scunded Depth of Well Below MP [TD}) G a3 Gallons to be Purged (_[,3, I) /12,5
Depth to Water Below MP [DTW) 57 .99 {3 WCVs, 5 WCVs, etc.)
Water Column (WC) in Well [TD-DTW] 272.24 GALLONS PER FOOT Igpf)
Gallons per foot {(GPF); from chart 0.1 1%° =006 2° =0.16 3° =0.37 4" =055
Gallons in Well [WC x GPF] &4 36 = Well Casing Volume {WCV) | 1%" = 0.09 2%* =0.26 3%" = 0.50 6~ = 1.47

rope

]

Evacuation Method and Material ijPQ sable  hailes i pl\/

Calor: Da.rk bwb‘qck

SAMPLING DATA AND
FIELD PARAMETERS

Odor: S}, tirspy sheen
377 3

Turbidity: Very Stained (na sild)

i Final /7
Temperature:&.) i l& L lé *
pH: (s9,) [0.10 (0.0% {003 /0,02
Specific Conductance: (l.,mhosk_m\ 1445 1252 %10 /%65

Sampling Method and Material(s):__D_,k,m_MLPhuer et aly Boxe
R

Comments:

o Container Description Preservative
Parameters to be Analyzed FromLab _X or HMI ___ preserved by: Lab X or HMI___
D{ssolveJ Mmetals | S0 ml  Plastic - Hujo; ~ {ield Ehere/
™ « Am S00wml _ Plashe MAok
‘P’H"‘iFMfF lusvide asomi_ Pleshe HoC
PCE X0 mL &lass Her,
Sampiing Persormet: T Camphell , ( Standard

Cp,or '439.5 J’llb"' 'nl'@er d«)’}"




V_HMI

=== Environmental Consuiting Services

Ovrwmet

Project Name:

WATER SAMPLING LOG

Project Number: HM003.07

Site Location: Olgllo

Honnihal

g-3-97

Sampiing Date:

Weather: _Dvevca 54 S&°

Time Sampiing Completed: /340

Page Jif of _3)

Samoletn: ~ MiJ-7

Reglicate 10; ML) - DUP-3

130%

MP Elevation

Total Sounded Depth of Well Below MP (TD}
Depth to Water Below MP (DTW)

Water Column {(WC) in Well [TD-DTW]
Gallons per foot (GPF}); from chart

Gallons in Well [WC x GPF]

Evacuation Method and Material

Description of Measuring Point (MP)

-

EVACUATION DATA

7;‘0 O'C Puc

Diameter of Well Casing

72.70 Gaflons to be Purged
L0138 {3 WCVs, 5 WCVs, etc.)
19. 53

0.6

3.1 = Well Casing Volume (WCV)

QII

(2.4) 1o

GALLONS PER FOOT (gpf)

1%" =006 2 =0.18 3° =037 4" =085

1%° =009 2%° =026 3%" =050 6" = 1.47

Disposable hailer e poby rope
i _l‘( !

SAMPLING DATA AND

RELD PARAMETERS
Color:  Brown Odor: Tubidity: Torbid_and Sty
— 1 x 3 ~ Final /

Temperature:(ot ) 40 ¥ il 9
pH: (s0) 5,93 £33 8599 604
Specific Conductance: (IJJ!"M} 71 A7 623 &L70

Sampling Method and Materialis): y ter st Po l\‘l | Pope

. Cantainer Description ‘ Preservative

Parameters to be Analyzed From Lab _X or HMI ____ preserved by: Lab X or HMI ___
Dissolved Metels —00ml Plastie " __HAOy ~ fiehl filtere/

Lyanide (Total « Amenchle) S00wml__ Plustic MAok
“P'H"'j‘P'(‘mJl Floaride A50ml__ Plashic 5

Sampling Personnel:

Comments:

T Gamplell  ( Stunducd




V_HMI

== Envi | C lting Services

Project Nama: Of\Md’

Project Number: HMO003.071

Site Location:  Heunihal - OWio

Sampling Date: _ §-4 =97 Weather: Rean  50°

WATER SAMPLING LOG

Page _25 of 3|

SampleD:  MN=I0

Beoficate ID:

Time Sampling Began: /353

Time Sampling Completed: ) 4%5~

EVACUATION DATA

Description of Measuring Point (MP)

EP o" Puc

Gallons per foot (GPF); from chart 0.lp
Gailons in Well [WC x GPF] ¥ 7

= Well Casing Voiume {WCV)

,3”

Gallons to be Purged Zi[) /4.5

MP Elevation Diameter of Well Casing
Total Sounded Depth of Well Below MP (TD} 100. 73
Depth to Water Below MP (DTW) 21.40 (3 WCVs, 5 WCVs, etc.)
Water Column (WC) in Weil [TD-DTWI] a9 ..37

GALLONS PER FQOT (gpf)

1%° =006 2" =0.18 3 =037 4" =088

1%" =009 2%" =026 3I%" =050 6" = 147

Evacuation Method and Material Dﬁlm‘sgbje hader m;'hL Iaol\{l m'Dc

SAMPLING DATA AND
FELD PARAMETERS

Color:  R/own Odor: . . Turbidity: Cloud y
From
Temperamreltc) 2.5 172.5 t?.s 135
pH: (5uv) .33 23 7.3% 740
Specific Conductance: M Y/») 512 7o) 1 Y/)
" Sampling Method and Material(s):_D_,‘Jf]c&_hk hatler coin oly Rb;x
Container Description Preservative
Parameters to be Analyzed From Lab _X or HMI____ preserved by: Lab X or HMI___
Dissolved Metals 5 L e . M Gliere/
( yan ide (Total « Amenahile) Sdoml__ Plgstic Aotk
PH jP(}mJﬁFluariJc Asoml_ Plaskic q¢

Commants:

Sampling Personnel: - J QEEF!I“ ( 51’;]:!:&[




V_HMI

<=~ Environmental Consulting Services WATER SAMPLING LOG Page X of _3]
Project Name: O{\MC"' Sample [D: nmJ-%
Project Number: HMo03.07 Replicate ID:
Site Location:  Heunihal  Ownio Time Sampfing Beqan: /452
Sampling Date: __4=8 =77 Weather: _feun  50° Time Sampling Completed: /5975
L EVACUATION DATA

Description of Measuring Point MF)  Jop o  PUC
- i

MP Elevation Diameter of Well Casing Jv:)”
Total Sounded Depth of Well Below MP (TD) 99 .78 Gallons to be Purged (13.L) /Y B
Depth to Water Below MP (DTW) 71,56 {3 WCVs, 5 WCVs, etc.)
Water Column (WC) in Weil [TD-DTW] QLQR GALLONS PER FOOT (gpf)
Gallons per foot (GPF); from chart 0.1p 1%" =008 2° =0.18 3" =037 4" =0.65
Gallons in Well (WC x GPFj H 51 = Well Casing Volume (WCV) |1%" =009 2%° = 0.26 3%" = 0.50 6" = 1.47

Evacuation Method and Material_D{qlaa cohle haler raiin PML{UD(
l ]

SAMPLING DATA AND

FIELD PARAMETERS
Cator: _ None Odor: - Turbidity: _ Cleav
[ 3 *rtal
Temperature: ("C. ) 16.5 16,5 6.5 16,5
pH: (su,) 2917 2.99 L8 F.02
Specific Conductance: (1’ 2mhes Jom) 447 ) g4 gy

Sampling Method and Material{s}:__ [);s Pag ble  haler (b i’,ul}, A ].)c
. Container Dascription Praservative
Parameters to be Analyzed From Lab _X or HMI ___ preserved by: Lab ¥ _or HMI
_Dissolved Medals SO0 mL e BNy < field filtered
Cyanide (Total « Amewchle) Soowml__ Plestie Mhok

<« Am
_,Pﬂ_‘.iF_Ca_gJ'.ﬁFluariJ{ 250ml_ Plashc 4%

Sampling Personnel: J Cgm’ohcl l ; C jf@JarJ

Comments:

YO TAWELOT WS




V_HMI

WATER SAMPLING LOG

=== Environmenal Consulting Services Page 87 of ,3 l
Project Name: OvyweT SampleD: __NJ=/
Project Number: HMo003.0 7 Beplicate ID:
Site Location:_ Hounihal OWio Time Samgiing Beaan: 7/ 7
Sampling Date: __§-9 =97 Weather: [+ Rein  SH° Time Sampling Completed: O 754

L

_Dissolved Metels

_P,H_'_S_P_(ggi.rnugridc

( ’mnfdg (Total « Amenabie )

EVACUATION DATA
Description of Measuring Point (MP} o p o'c Puc
- ]
MP Elevation Diameter of Well Casing Qﬂ
Total Sounded Depth of Well Below MP (TD) L1 Gailons o be Purged  {7.4) ¢
Depth to Water Below MP (DTW} LY 49 (3 WCVs, § WCVs, etc.}
Water Column (WC) in Weil [TD-DTW] M GALLONS PER FOOT (gpf)
Gailons per foot (GPF}; from chart 0. [@ 1%"=0.08 2° =0.16 3° =037 4" =065
Gallons in Weil [WC x GPF] of. Q = Welil Casing Volume (WCV) |1%° =009 2%*=0.26 3%" =050 8" = 1.47
Evacuation Method and Material D;SDFO\SQ Lle bhaller 1ot ’Dol\{[ rope
SAMPLING DATA AND
FELD PARAMETERS
Color: _ Rymean 0dor= < - Tu:'bldny' Torbs ¢L 4 va
3 tna
Temperature: ("LL 1?7 12 /2 17
pH: (s0) 36 A ] 6.32
Specific Conductance: (I,' ymhos fom) Y329 337 376 365
 Sampling Method and Matesialfs): Disoncs ble hler ot paly 25108
Cantainer Description Preservative
Parameters to be Analyzed From Lab _x_ or HMI ___ preserved by: Lab x or HMI

_ S00mL  Plastie _ﬂJQ;*_'f_:.U ﬁ/m‘erc;/

S20ml__ Plgstie MAok
asomi Plashc 4%

Comments:

Sampling Personnel: T gngb“ ' ( 512::;!”1

M- ORWELOA WK




VY _HMI

WATER SAMPLING LOG

= Environmental Consulting Services Page @3 of 3|
Project Name:  OywaeT Sample ID: muel-1]
Project Number: HMO003.077 Repiicate 1D;
Site Location:  Hennihal — OWio Time Samoliing Began: _ O 300
Sampling Date: __§=F =97 Weather: _ L+ Rin  50° Time Samling Completed: (¥4
( EVACUATION DATA
Description of Measuring Paint (MP)  Jop o-‘ Puc
- 1
MP Elevation Diameter of Well Casing a¥
Total Sounded Depth of Weil Below MP'(TD) 97 3¢ Gallons to be Purged / 15°5) 155
Depth to Water Below MP (DTW) L5, |} 4 {3 WCVs, 5 WCVs, ete.)
Water Column (WC) in Well {TD-DTW] ‘33, &l GALLONS PER FOOT (gpf)
Gallons per foot (GPF); from chart 0. /k_ 1%" =008 2 =0.16 3° =037 4" = 0.5
Gailons in Well [IWC x GPF} 515 = Well Casing Volume {WCV) | 1%° = 0.09 2%" = 0.26 3%" = 0.50 6 = 1.47

Evacuation Method and Material Abfﬂ‘nn sable haler it poby repe
4 1

Sempling Persormel: T Q«m}l}rll

SAMPLING DATA AND
FELD PARAMETERS
Color:  Alowme Odor: Turbidity: (]| ea”
7 - K] Final
Temperature:(ag 132 12 I 12
pH: (s0,) 7.49 .55 250 764
Specific Conductance: {;,mhes Jom ) Y3 Yn3 4nd Hoy
pr
. M . . - ° *
Sampling Method and Material(s}: __]), sr]og‘ ble hiler puin Pﬂh{ ﬁoj.)c
Comtainer Description Preservative
Parameters to be Analyzed From Lab _X or HMI___ preserved by: Lab X or HM! ___
Dissolved Metals ¢ L c ) HAIO3 ~ -E‘;u Elere/
ni « Ao Seowml _ Plashe MAok

_P.H_,.ﬁp.(a.-:ii_nuﬁfut Asomi_ Plashe 4%

(  Stndard

. Comments:




Y HMI_

WATER SAMPLING LOG Page Q9 _of .3/
Project Name: O¢weT Sample D: M)~ A8
Project Number: HMo03.07 Replicate ID:
Site Location:  Hounihal  OWio Time Sampfing Began: Q) 900
Sampling Date: __§-9 =97 Weather: _oevinat  Sn's Time Sampling Completed: 0 7d §
[ EVACUATION DATA

Description of Measuring Point (MFl  [op o'£ Puc
- T

MP Elevation Diameter of Well Casing el
Total Sounded Depth of Well Below MP (TD) e Gaflons to be Purged  (/2.3) /2.5
Depth to Water Below MP (DTW) 0.5 (3 WCVs, 5 WCVs, etc.)
Water Column (WC) in Weil {TD-DTW] a5, 50 GALLONS PER FOOT (gpf)
Gallons per foot (GPF); from chart 0. {b 1%" =006 2° =0.16 3" =037 4° =0.65
Gallons in Weil [WC x GPF} i = Well Casing Volume [WCV) | 15" = 0.09 2%° = 0.26 3%" = 0.50 6 = 1.47

Evacuation Method and Mmﬁa‘_&iz@@k_hg@@__])iy_mp;_—__

SAMPLING DATA AND

FAELD PARAMETERS
Color: Pﬂ-ou)w Odor: Turbidity:  (J OUJ v
T < 3 “hnal /
Temperamre:(a c) 15 1< A 15
pH: (s0) 700 bl fa: 53 &.Yo
Specific Conductance: {;,mhes fom ) 460 457 oY) 453
7

" Sampling Method and Mateﬁal(s):_w hiler o pelv Pope
(T T

‘ Comtainer Description Praservative
Parameters to be Analyzed From Lab _X or HMI___ preserved by: LabX or HMI____
'DI.SSDIUGJ Metls ' S0 mbl Plastic ) HAIO; ~ {':H ﬁ/frra/
( yanf‘ig (Total + Amewnchie) Soowml__ Plgshe MAoH
_P_H_,,ﬁ_}:_(agirplunfiJL A50ml Plushc §%

Sampiing Personne: Jam?h{: . Stundacd

Comments:

G- UNWRLDAWED



Y HMI_

WATER SAMPLING LOG Page 0 of 3/
Project Name: QvweT . Sample ID: mul ‘I b
Project Number: HKHmoo3.07 Replicata ID:
Site Location: _ Honwihal — OWio Time Sampiing Began: 0937
Sampling Date:  §-=9 =97 Weather: (Nseycest 507 Pean Time Sampling Completed: /O
[ EVACUATION DATA

Description of Measuring Paint (MP} [0 p o-( P Je
. i

MP Elevation Diameter of Well Casing ol
Total Sounded Depth of Well Below MP (TD) 33. 1 Gallons to be Purged ({ /ézl-l 2 Z@J’
Depth to Water Below MP (DTW) 49,99 {3 WCVs, § WCVs, etc.)
Water Column (WC) in Well (TD-0TW] 34,13 GALLONS PER FOOT (gpf)
Gallons per foot {GPF); from chart 0, e 1%° =006 2" =0.16 3" =037 4°=0.65
Gallons in Well [WC x GPF] 5 Yyg = Well Casing Volume (WCV) |1%* = 0.02 2%" = 0.26 3%" = 0.50 6" = 1.47

Evacuation Method and Material lzl'jPQ sahle haler ¢ !;1_13 P_g[\/ 0D
( []

SAMPLING DATA AND
FELD PARAMETERS

Color: B Odor: Turbidity: Steuned (o sil4)
T p-3 3 Final

Ternperature:@ ¢) 15 1S g L5

pH: (&) 246 255 253 20

Specific Conductance: (l, mhos Jem) {4 200 _292 R01

Sampling Method and Material(s): h,spogl H h:u [er ullh\ Do'u ﬂo.r

Container Description Preservative
Parameters to be Analyzed FromLab X or HMI ___ preserved by: Lab X or HMI ___
_Dissolved Metals 500 ml_ Plastic A0y < ekl flered
( yon ide (Tote] < Amewshle) Sdoml  Plastic MAok
_PH_,_S_F_(MJ i_;lua ride Q%0 mi__ Plushic 4

Sampling Personnel: T Cam‘ahal { y C Sfc.vwlam(
Comments: _(plne  Lillers aut

MMO7-ORWE-LOA. WED




V_HMI

== Environmental Consulting Services WATER SAMPLING LOG Page ] of 3]

Project Name: O"MCJ(- Sample1ID:  MMLI-A9S

Project Number: HM003.01 Repiicate ID:

Site Location:  Hounibal  OWio Time Sampling Beaan: /O A

Sampling Date: _4§-9 =97 Weather:  Ouercas?  S0° Time Sampling Completed; ///0
[ EVACUATION DATA

Description of Measuring Point {MP)  Jop o'c P Je
1

MP Elevation Diameter of Well Casing ol
Total Sounded Depth of Well Below MP (TD) bl 35 Gallons to be Purged ﬁfw‘!) /3.5
Depth to Water Below MP (DTW) Hn, 1O (3 WCVs, 5 WCVs, etc.)
Water Column (WC) in Weil [TD-DTW] K.Y GALLONS PER FOOT (gpf)
Gallons per foot (GPF}; from chart 0.lp 1%" =006 2° =0.16 3" =037 4° =065
Gallons in Well [WC x GPF] 3.4 = Weil Casing Voilume (WCV} | 1% =009 2%° =026 3%" =0.50 6" = 1.47

Evacuation Method and Material Q,‘jPQ ggblg bg;lgﬁ L zi ilg ’p{}/ mP(

SAMPLING DATA AND
HELD PARAMETERS

Color: Lt Tean Odor: Turbidity: Ve SI, Clesdhy
T > 3 Tina | ' e

Temperature:(ac,) 16.5 16 16 A

pH: (s9,) 4.33 842 K4l 8.43

Specific Conductance: (lumhgsl{_mL 17220 1753 1740 1735

" Sampling Method and Materialls): y hiler (ot |Dz),v Looe
_D‘u':: b { }

Cantainer Description Preservative
Parameters to be Analyzed Fromiab_X orHMI ___ - _ preserved by: Lab X or HMI___
lz[.s&)luea, Metels S00ml  Plastic HAO3 ~ £ el Gliere/
Cyanide (Total « Amenable) Sooml __ Plastie NAok
- ’ Elooride Asomi Plshc 4%

Sampling Persommet: T Camplell_, (_Standard

Commants: QQ”ECZ&CI EKM Blcmk g “az ﬁ:l: ‘]am!e &r:!“ﬁm:s

YAIST-ORAWSALOSWKY






APPENDIX A-2

WATER SAMPLING LOG FORMS FOR MAY 1998 MONITORING EVENT

HydroSystems Management, Inc.



SAMPLING OF MONITORING WELLS HM

DAI LY CHEC KL' ST ) = Environmental Consulting Services

PROJECT NO: __1m003.03 WELLES):  mw-45 323537491, 15
LOCATION: __ Hanaibhal Ohig DATE: s-H-9%

SAMPLING PERSONNEL: __ 7 7, Fb‘” § memkaz TIME:
COMPLETED BY: T@migbcu

ITEMS NA NOTES

PRIOR TO SAMPLING . B
Health & safety plan; reviewed; quipment ready. R
Sample containers, coolers, received from laboratory;@lvr ice

pack and coolers ready.
Sampling equipment and supplies inventoried, clean and

operational. |
On-site client contact notified.
Condition of well noted.
Well area prepared for sampling; plastic placed around well;

gasoline — powered pumps placed downwind.
Water— level measurements made and recorded on

Water Sampling Log with other pertinent fi¢ld information.
Field instruments calibrated; calibration recorded in field logbook %ﬁz qu; 1,’,?,1?25
Sample containers labelled; preservatives added, if necessary. l '
DURING AND AFTER SAMPLING: At Lest 3% with,

10% Pavamsthres Stabilized |
rﬂiiabsgble hailec

Three to five well volumes purged.
Sample collected using a bailer or pump as per sampling plan.
Measurement of field parameters recorded on Water Sampling

Log and in field log book.
Sample containers filled according to collection protocol of

analyses.
Field and trip blanks collected; replicates or spiit samples
collected and recorded in field log book,

mw-33 duF 5 Mw-33d

Samples stored on ice in coolers.
Water Sampling Log and Chain— of — Custody Recorded completed.

Reusable equipment decontaminated; non - reusable equipment
disposed of in appropriate manner.

AN ANANNNENMASASANANIANAN

Well secured and iocked.

\dditional Comments: ysec £ micron #l"'«‘.’fé -F;r clr:fsolued mt‘l‘qld

Orginal to Field Project File; copy to Project Manager and to QA Officer.



SAMPLING OF MONITORING WELLS E HM

DAILY CHEC KLIST == Environmental Consulting Services
Mw - 395, 35
PROJECT NO: _ # m063.0% WELL(S): M=, 1011 . £.9%, 4o, 4os
LOCATION:  O¢met DATE: _§-9-9%
SAMPLING PERSONNEL: . Jc¢ / 5m TIME:

COMPLETED BY:  JC

ITEMS OK NA NOTES

PRIOR TO SAMPLING
Health & safety plan; reviewed; equipment ready. v
Sample containers, coolers, received from laboratory; @or ice

pack and coolers ready. e
Sampling equipment and supplies inventoried, clean and

operational. 4
On-—site client contact notified. L
Condition of well noted. -
Well area prepared for sampling; plastic placed around well;

gasoline — powered pumps placed dewnwind. e
Water — level measurements made and recorded on

Water Sampling Log with other pertinent field information.
Field instruments calibrated; calibration recorded in field logbook - PrHiRIe - 5pe 700 ¢ 3960
Sample containers labelled; preservatives added, if necessary.
DURING AND AFTER SAMPLING:
Three to five well volumes purged. L 10% Stablizetion
Sample collected using a bailer or pump as per sampling plan. L
Measurement of field parameters recorded on Water Sampling

Log and in field log book. | v
Sample containers filled according to collection protocol of

analyses. L
Field and trip blanks coilected; replicates or split samples Pw-11 (mw-Hd 15 dop)
collected and recorded in field log book. L
Samples stored on ice in coolers. -
Water Sampling Log and Chain—of-Custody Recorded completed] ¢~
Reusable equipment decontaminated; non— reusable equipment

disposed of in appropriate manner.
Well secured and locked. «

\dditional Comments:

Orginal to Field Project File; copy to Project Manager and to QA Officer.



HMI

SAMPLING OF MONITORING WELLS

!

D AI LY C HEC K Ll ST . Environmental Consulting Services
PCE Al
PROJECT NO: _ HM003.6% - WELL(S): m—g,?«-—\,n 30,38, 12, 42 42, 16
LOCATION:  pvmet DATE:  £-(.-9%
SAMPLING PERSONNEL: . J¢. /sm TIME:

COMPLETED BY: J¢C

ITEMS OK NA NOTES
PRIOR TO SAMPLING
Health & safety plan; reviewed; equipment ready. v
Sample containers, coolers, received from laboratoryr ice
pack and coolers ready. v
Sampling equipment and supplies inventoried, clean and
operational. -
On-site client contact notified. -
Condition of well noted. I
Well area prepared for sampling; piastic placed around well;
gasoline — powered pumps piaced downwind. v
Water—level measurements made and recorded on
Water Sampling Log with other pertinent field information. v
Field instruments calibrated; calibration recorded in field logbook | ¢~ H 4972410 | S5pC J00+ 390
Sample containers labelled; preservatives added, if necessary. ’ . T
DURING AND AFTER SAMPLING:
Three to five well volumes purged. L— 107 Sthiliz CJ-,‘O "
Sample collected using a bailer or pump as per sampling plan. L~ | '
Measurement of field parameters recorded on Water Sampling
Log and in field log book. -
Sample containers filled according to collection protocol of :
analyses. “—
Field and trip blanks collected; replicates or split samples Trip Blank (PeEounly)
collected and recorded in field log book. L Me)-35~ (mw=-35el 5 dop) Peb Rlso
Samples stored on ice in coolers. L
Water Sampling Log and Chain—of—Custody Recorded completed.
Reusable equipment decontaminated; non —reusable equipment
disposed of in appropriate manner. -
Well secured and locked. v

dditional Comments:

Orginal to Field Project File; copy to Project Manager and to QA Officer.,



I3

SAMPLING OF MONITORING WELLS HM

DA"_Y CHECKLIST = Environmental Consulting Services

PROJECT NO:  Hmp03.0% WELL(S): Wy =344, 17,245,294
LOCATION: OvwmeT DATE: §-7-9%
SAMPLING PERSONNEL:  J¢ / $m TIME:

COMPLETEDBY:  5¢C

ITEMS OK NA NOTES

PRIOR TO SAMPLING
Health & safety plan; reviewed; equipment ready. L~
Sample containers, coolers, received from laboratory;(ice.ar ice

pack and coolers ready. v
Sampling equipment and supplies inventoried, clean and

operational. e
On—site client contact notified. t—
Condition of well noted. d
Well area prepared for sampling; plastic placed around well; o

gasoline — powered pumps placed downwind.
Water—level measurements made and recorded on

Water Sampling Log with other pertinent field information. v
Field instruments calibrated; calibration recorded in field logbook | £~ pH 4, 7%10 ,' Spl 70033902
Sample containers labelled; preservatives added, if necessary. L ’ C
DURING AND AFTER SAMPLING: _
Three to five well volumes purged. o 0% Steb [ize o
Sample collected using a bailer or pump as per sampling pian. - '
Measurement of field parameters recorded on Water Sampling

Log and in field log book. ' gl
Sample containers filled according to collection protocol of
analyses. L
Field and trip blanks collected; replicates or split samples - Field Blank
collected and recorded in field log book.
Samples stored on ice in coolers. Ll
Water Sampling Log and Chain—of-Custody Recorded completed] “~
Reusable equipment decontaminated; non— reusable equipment
diéposed of in appropriate manner. “
Well secured and locked. v

[dditiohal Comments:

Orginal to Field Project File; copy to Project Manager and to QA Officer.



- Y _HMI

Enviranmental Consulting Services

—

Oyrwmet

Project Name:

 WATER SAMPLING LOG

Hmeo3.07

Project Number:

Site Location:

Hannihal ; OWwp

Sampfing Date: 5 / 5 / 38

Weather: Rgd_;vx sk

Page of

Sample 1D: ML)~
Replicate ID:

Iim

1005

mplin n;

Time Sampling Completed: {4 M i

Description of Measuring Point (MP}

MP Bevation

Total Sounded Depth of Well Below MP {TD)
Depth to Water Below MP {DTW)

Water Coiumn {WC) in Well [TD-DTWI]
Gallons per foot {(GPF}; from chart

Gallons in Well [WC x GPF]

EVACUATION DATA

Top of PUC
' Diameter 